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Abstract 
Twelve hearing-impaired preschool children, eight girls and four 
boys, aged 3.5-4*5, participated in this study, which investigated the 
effects of auditory training through music on the use of residual hearing 
as well as on social, emotional, and task-oriented behavior. Children 
were non-randomly assigned to an experimental and a control group, six 
children in each, by matching pairs on biographical and socioeconomic 
variables, variables related to hearing impairment, and cognitive func-
tioning. The experimental group received 24 sessions of auditory train-
ing through music, which were conducted in two subgroups, twice a week, 
for 30 minutes per session. The pre- and post-measures for the experi-
mental and control groups consisted of: (a) Assessment of the use of 
residual hearing, which was designed for this study and included four 
tests according to the four major hierarchical levels of auditory per-
ception; detection, discrimination, recognition, and comprehension? 
(b) Classroom Behavior Inventory (adapted version), and (c) Non-standard-
ized assessment of the children's spontaneous pictorial creation. 
The experimental group exhibited a significant increase in the use 
of residual hearing in comparison with that of the control group, on the 
levels of discrimination and .recognition. No significant differences 
were found between the two groups on the levels of detection and compre-
hension. Children in the experimental group used their intellectual 
potential more effectively in comparison with the control group,.- as evi-
denced in the significant correlation between mental age and the posttest 
scores of the Comprehension Test. Regarding the social, emotional, and 
task-oriented behavior, although no significant differences were re-
vealed between the two groups on the Inventory,* a marked difference was 
detected on the assessment of the childrenfs pictorial creation. 
This study implies that auditory training through music, conducted 
in groups, is effective, and thus provides experimental support for what 
is already known about the value of music for the hearing-impaired child* 
The more effective use of intellectual potential, the auditory abilities 
which were improved, and the sensitivity of the tools utilized to assess 
behavior are discussed as well as implications and suggestions for further 
research. 
XI 
Pure music3 quite apart from all other conceptions of the imagination3 touches 
the nerves and all organs of hearing and thus changes our inner feelings,.. 
The entire being begins to resound...Our feeling is nothing but an inner music3 
a constant oscillation of the vital nerves. Everything that surrounds us3 all 
our new ideas and sensations increase or diminish^ strengthen or weaken the 
state of these inner oscillations. Music touches the nerves in a peculiar 
manner and results in a singular play fulness3 a quite special communication 
that cannot be described in words. Music represents the inner feeling in the 
exterior air3 and expresses what precedes3 accompanies3 or follows all verbal 
utterance. 
Wilhelm Heinse 
(from Ardinghello oder die 
Gluckseligen Inseln# 1787) 
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CHAPTER I 
Introduction 
Auditory training is defined as "a means of educating or re-
educating the residual hearing to interpret (identify/ understand) meaning-
ful auditory patterns. The person must learn or re-learn to use any remnant 
of hearing he has. Amplification of sound by group and individual hearing 
aids assists this learning processfi (Levine, 1960, p. 346) . Boothroyd 
(1971) states that in order to facilitate the development and use of sound 
perception, the individual's environment must be structured. In the context 
of his definition he explains that !lstructuring" refers to any aspect of en-
vironmental control which will further the individual's use of sound. Exam-
ples ares wearing a hearing aid; participating in auditory exercises; 
having attention drawn to meaningful sounds; advising parents on the use 
of hearing and hearing aids, etc. 
There is a substantial body of literature emphasizing the importance 
of auditory-training programs for hearing-impaired children (e.g., Boothroyd, 
1971; Carhart, 1966; Guberina, 1964; Kretschmer, 1974; Lowel & Stoner, I960)*. 
Such auditory-training programs do not necessarily involve "experiences 
of rhythmic and tonal variety and order described as fmusiciff (Robbins & 
Robbins, 1980, p. 25) . 
Auditory training through music, given as experiential learning, seems 
to be of great value for the hearing impaired. Benefits which can be derived 
from such an experience relate to aural rehabilitation as well as to the 
development of the childfs personality (see Literature Review)* 
Music, in its various forms, influences the human being as a whole* In 
particular for the hearing-impaired child, music can bring, new meaning, 
2 
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satisfaction, and pleasure into the aural experience which# for herf is usu-
ally a severely deprived one. It relates directly to speech and language, 
'to communication. 
Music also creates an atmosphere of relaxation so necessary for the 
hearing-impaired child. The power of rhythm in music can stimulate the 
child to express through movement moods, feelings, and ideas, which are nor-
mally released through speech, thus opening a much needed avenue of ex-
pression for her. 
A review of the literature reveals that uses of music with the hear-
ing impaired are nearly as rich and varied as those with the hearing (Edwards, 
1974). However, minimal research has been carried out regarding the influence 
of auditory training through mu^ic on' the use of residual hearing and on the. 
wholesome^ ; development of hearing-impaired individuals (Robbins & Robbins# 1980). 
The impact of such an auditory-training program may be explained in the 
following way: Auditory training within a musical context brings pleasure and 
satisfaction, which are derived from the fact that a new meaning of the audi-
tory channel has become available to the child. If one uses terms taken from 
signal detection theory (Green & Swets-r 1966)
 # it may be said that the satis-
faction derived from the awareness of new-sounds, which was absent before, 
serves as a payoff for the child. 
The new meaning to the sense of hearing results in motivation to use 
residual hearing. Motivation has been described as the main factor for volun-
tary attention. It can arouse or alert the cortex before normal perception 
takes place (Pollack, 1979). Thusf it is possible to narrow the gap between 
the fixed physiological threshold of the ear and the changeable behavioral 
T~~~~ " " ™~-'" — ' — 
Except when referring to specific childrenF 'she1 is used throughout 
the thesis, but the material and information apply equally to boys 
and girls. 
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threshold of the child, that is# to tighten the childfs response criteria, 
As a result of acquiring new meaning and thus being motivated, the 
child develops listening strategies. Therefore, it is important to bring 
her to an increased awareness of her aural capabilities. Robbins and 
Robbins (1980) relate to the benefits which can be derived from auditory 
training through music, particularly in a group situations "When the child 
takes his turn in the presence of a group, all are exposed to the same mu-
sical stimuli, all can observe the individual and compare his responses 
with their own perceptions. The children often take a real interest in 
each otherfs achievements. As the child performs the exercise, he demon-
strates his hearing function to himself - and to the group. Using hearing 
positively in music comes to be an everyday association" (p. 225). Hope-
fully, the auditory attentiveness and skill developed in music will be 
carried over to other areas of auditory perception, 
A further result may evidence itself in a fuller development of the 
child's personality. As musical participation brings meaning and pleasure 
to the deprived auditory channel, the childfs sensory life becomes more 
complete, thus# to some extent, providing a bridge between the hearing and 
the deaf (Robbins & Robbins, 1980). 
The purpose of this study is to investigate the therapeutic value of 
auditory training through music, conducted in groups, for hearing~impaired 
children, and thus expand the available research and clinical material in 
this area. 
It was hypothesized that: 
1. Children who receive auditory training through music will exhibit 
an increase in the use of residual hearing, in comparison with children 
who do not receive this treatment. 
4 
This increase will be manifested in one or more of the four- major 
hierarchical levels of auditory perception: detection, discrimination, re-
cognition, and comprehension (see definition of terms on pp6 14-16). 
29 Along with the increase in auditory functioning, children who 
receive auditory training through music will exhibit some improvement in 
social, emotional,,and task-oriented behavior, in comparison with children who 
do not receive this treatment. 
Both hypotheses predict change in a. particular direction; therefore, 
one-tailed tests were employed. The level of significance for rejecting the 
H hypothesis was set at the level of j> ^  .05* 
Concerning the first hypothesis, the researcher also hoped to deter-
mine whether there would be any differences in the childrenfs responses, 
between two types of auditory stimuli: musical and environmental. 
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CHAPTER II 
Literature Review 
Basic Concepts in Acoustics, Audiology, and Hearing Impairment 
Basic concepts in acoustics, audiology, and hearing impairment are 
discussed below to familiarize the reader with the terminology employed in 
this thesis. 
Sound and Its Measurement, "Sound" is the subjective term used by 
humans to report this aural psychological sensation (Wagner, 1977). In an 
objective or physical sense, the phenomenon of-sound is a change in pressure 
propagated through an elastic medium. The change in pressure is related to 
fluctuations in the density of the medium that are brought about by a -vibra-
ting body within it (vibration is any form of to and fro motion). The 
medium can be air or other elastic media whether gaseous, liquid^ or solid a 
However, it is important to realize that the absence of sound is not equiva-
lent to an absence of pressure, since the atmosphere always exerts pressure. 
Sound is a change in pressure around some null or reference pressure. When 
a vibrating body is introduced into an elastic medium, it will selectively 
displace some particles and thereby selectively change the density of the 
medium, Sound pressure is a function of density (Gulick, 1971). 
When pressure changes produced by a tuning fork are plotted as a func-
tion of time, a sine wave results. The vibration of a tuning fork is an ex-
ample of a simple vibration, or simple harmonic motion (see Figure 1). This 
is a periodic motion which takes place in a straight line. "Periodic means 
that the motion repeats itself in equal intervals of time, even though, due 
to friction, the distance traveled gets shorter and shorter. The speed is a 
maximum as the body passes its median point, and is zero at each extreme, 
6 
The period of vibration does not depend upon the amplitude (for defini-
tion of amplitude see pe 8 ). After the exciting force ceases, the 
magnitude of the restoring force at any point in its swing depends upon 
the distance of that point from the median point (Culver, 1969; Wagner, 
1977). 
A vibration- of one oycle refers to displacement of the vibrating 
body from its null to a maximum^ continuing in an opposite direction, 
followed by a return to the null position. The time required for one 
cycle to occur is called the period of the wave (see Figure 1). 
a 
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Figure 1. A graphic record of a simple harmonic motion* 
T stands for the period (T=,5 sec); 
The frequency of the vibration is 2 Hs? 
a or a1 stand for the amplitude; 
Points k and k1 are in like phase. 
(Adapted from Culver, 1969, ps 12). 
It should always be remembered that the undulatory lines used to 
represent the periodic changes in displacement, or pressure constitute a 
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convenient way of representing the periodic disturbances occurring in the 
medium through which the wave motion is being propagated. Such curves do not 
constitute a picture of the actual motion of the oscillating particles 
(Culver, 1969). 
One other important term used in the discussion of simple harmonic 
motion is phase. In general terms, phase may be thought of as an oscillating 
body or particle with reference to some specified point in' its path. Phase 
is commonly expressed as a fraction of period. In the diagram shown in Figure 
1, any two points, such as k and k1, are in like phase (Culver, 1969). 
A simple harmonic motion of a sounding body is perceived as a pure tone 
(Wagner, 1977). 
Sounds and hence-'music, can be analyzed in two ways; 
1. Physically, by using objective instruments that display or record measure-
ments of the properties of the sound. 
2. Psychologically, by listening to the sound and attempting to ascertain its 
properties on the basis of our immediate experience (Wagner, 1977), 
The Objective and Subjective Parameters of Sound and Their Measurement 
Frequency. The frequency at which a body vibrates is determined by 
the physical"characteristics of the body and the pattern of energy acting upon 
it (Gulick# 1971). Frequency is measured by the number of cycles which takes 
place in one second* One cycle per one second (1 cps) is 1 Hertz (abbreviated 
Hz). it is named in honor of the German physicist Heinrich Hertz (1857-94). 
.The frequency of the vibration in Figure 1 is 2 Hz. 
Resonant frequency is the frequency at which "-a body tends to vibrate due 
to its natural characteristics, i*ee, size,.shape, molecular composition, and 
the stress it is under (Wagner, 1977). Almost all environmental sounds under-
go progressive or patterned changes in"frequency. This is especially the case 
8 
for animal vocalizations, including human speech (Gulick, 1971), 
Our perception of frequency is called pitch. Frequency and pitch 
are, of course, intimately related* The greater the frequency, the high-
er the perceived pitch, but there are some differences that can be made 
clear by four examples: (a) A pure tone with a frequency of 18,000 Hz leads 
to a sensation of pitch only if it is heard. Whether or not it is heard 
depends on the upper limit of frequency sensitivity of the ear as well as 
the intensity of the tone* (b) Two pure tones pf different frequency, for 
example, 18,000 and 18,100 Hz, will be identical in pitch, if the differen-
tial sensitivity of the auditory system is insufficient to allow their dis-
crimination, (c) Pitch varies as a function of intensity even when frequency 
is constant. (d) As revealed through psychophysical studies, pitch scales 
are related to frequency scales only in a complex fashion. If a listener 
is asked to bisect the pitch interval produced by two standard tones, he does 
not do~ so by bisecting the frequency scale (Gulick, 1971). 
The human- being can hear frequencies that range from 20 to 20,000 Hz, 
Reference points on this range are provided by the piano, which produces 
frequencies from roughly 27 (the lowest JfAif) to 4,200 Hz (the highest sfC")
 # 
The frequency of middle fiC" is 261.63 Hz« All organisms do not hear the same 
range of frequencies; for example, dog-calling whistles make use of tones 
that are too high in frequency for us to hear (Hilgard, Atkinson^ & Atkinson, 
1975). 
The distance through which a sound-producer moves during vibration, 
measured from its null position, is the amplitude (see Figure 1). It is a 
function of the force applied.to it# and the fluctuations of pressure result-
ing from its- vibrating are correlated in magnitude with the extent of the dis-
placement. 
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Intensity3 which is another physical parameter of sound, indicates 
the magnitude of a sound* expressed in terms of pressure or energy, and as 
measured by instruments. Pressure is force per unit area. An acceptable 
unit of measuring sound pressure is Pascal (1 Pa = 10 dyne/sq cm)• The in-
tensity of a given sound is determined by the amplitude, the frequency, the 
density of the medium* and the speed of sound (Culver, 1969; Katz# 1978) . 
Intensity Level - the DecibelScale.- The acoustician is usually in-
terested in comparing'the intensities of two- sounds rather than in the abso-
lute value of either. As. previously mentioned, the human ear is sensitive 
to an enormous range of pressure,. In.fact, th§ ear will respond to a sound 
whose intensity is 10 billion times- that required to produce a just audible 
sound. Therefore, it has been found- qonv^nient•to make use of a logarithmic 
scale in comparing sound intensities.• The point of reference for comparing 
two intensities is a sound pressure of 20 micro Pasqals (.0002 dyne/sq cm) 
for a sound whose frequency is 1000 H3.,- This, point was determined as the 
threshold of hearing3 because at this level the sound cpuld no longer be per-
ceived by the average human .listener' (see Figure 2). The intensity level 
is measured in decibels (1 dB, or'one terith of bel, is named in honor of Bell, 
the inventor of the telephone)* It is a logarithmic relationship between the 
sound being measured and a reference'intensity upon which the sound level 
meter is calibrated (Culver, 1969;' Gulick, 1971; Wagner, 1977). The intensity 
of a given sound must be increased in 1 dB before the ear can detect any change 
in "strength11 of the sound, When it reaches a- value of 120 .dB, the listener 
begins to experience pain* That is the threshold of pain (see Figure 2). 
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Figure 29 Threshold of hearing. 
The curve across the top is the threshold of pain. The 
convex curves below are the thresholds of hearing for age 
20 and age 60. Note that with increase in age, hearing is 
primarily affected in the range of frequencies above 500 
Hz (data are approximate, from various determinations). 
(Hilgard, Atkinson, & Atkinson, 1975, p.121). 
Permanent damage to hearing can result if one.persists in repeated 
and prolonged exposure to very loud sounds (Culver, • 1969; Wagner, 1977). 
The psychological correlate of intensity is loudness.^ In musical 
terminology, such designations as "very ^oud", "loud", "moderately loud", 
S8softs% or "very soft11 are indicated by ff, f, xnf, p, or ppy respectively 
(Culver, 1969). While it is obvious that under usual circumstances loudness 
grows with intensity, there are enough exceptions to require the viewing of 
loudness as a complex function of frequency and wave complexity as well as 
intensity. Accordingly, loudness should not be used as. a synonym for inten-
sity* When loudness is plotted directly against sound pressure on linear 
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coordinates, at first it rises rapidly with sound pressure and then advances 
progressively more slowly (Guiick# 1971)9 
Complex Sound and Noise. Most sound sources do not generate sinu-
soidal (harmonic) waves, Although the human whistle approximates a 
pure tone, the voice and all musical instruments produce waves which 
are complex in nature (see Figure 3)• 
First cycle Second cycle 
Figure 3. Depiction of a. complex wave. 
The two sine waves (dashed lines) comprise the 
complex wave (solid line). 
(Gulick, .1971,. p. 17) .-
It is because bodies do not vibrate at a single frequency that com-
plex sounds occur. In general, a body vibrates simultaneously at several 
frequencies which bear to one another the ratio of integers 1, 2, 2, and so, 
on0 Body vibration as a whole generates the lowest frequency which is called 
the fundamental frequency. This may be expressed also as the lowest pitch 
that the sound source is capable of producing. Higher frequencies, overtones3 
occur as a result of vibration of the body in parts (Gulick, 1971); for ex-
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ample, in addition to the fundamental frequency of middle lsCfl on the piano, 
which is 261*63 Hz, there are overtones which are the multiples of that 
frequency. The overtones occur because the piano wire vibrates not only as 
a whole, but also in halves, thirds, quarters, and so on, with each partial 
vibration producing its own frequency (Hilgard et al», 1975). 
A series of tones (the fundamental and the overtones) caused by the 
complex vibration of a body is called harmonies. Eacn harmonic has a fre-
quency which is a whole number times the fundamental frequency* The funda-
mental may be referred to as the first harmonic, the first overtone is the 
second harmonic, etc* (Wagner, 1977)* 
Complex tones are perceived as louder than pure tones of equal sound 
pressure. How loud a complex tone is judged to be depends, in part, upon 
the spectral distribution of its components (Gulick, 1971). 
Many subjective terms have arisen to describe the differences in vi-
brating complexity: richness, brightness, darkness, etc. This sensory 
characteristic^determined mainly by the degree of complexity of the vibra-, 
tion of the body, is called timbre or quality. The difference in timbre is 
the reason why the same notes sound different on the piano and on the violin. 
These differences depend solely on the presence and strength of partial tones. 
Research has failed to find acoustical consistencies of timbre whigh match 
such subjective descriptions as previously mentioned. The timbre of most 
musical tones is changed by the shape and size of resonator (Culver, 1969; 
Wagner, 1977). 
The temporal shape of a tone is its envelope (see Figure 4). Envelope 
is a graphic term, but the ear can be trained to hear its characteristics 
which are defined as attack, sustained portion (or body), and decay (for 
further discussion, see Schafer, 1977). 
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0 Initial Initial 
attack decay 
1 sec final 2$ec* decay 
-^ Time (sec) 
Figure 4. The envelope of a musical tone played at MeM.=60 
(Malzel's Metronome) for two beats. 
(Approximate facsimile of graph from Wagner, 
1977). 
Just as pitch and loudness are the psychological correlates, for fre-
quency and intensity, respectively, timbre is the- psychological correlate 
for' envelope and" harmonic complexity (Wagner., . 1977) * 
.By.'determining the specific characteristics, of each of • the-.above.-. . 
parameters-, of a'tone, it is possible (within the limits of present techno-
logy) to describe a sound quite precisely, and a very close approximation 
of most, musical sounds may be reconstructed* 
Complex sounds which are non-periodic (do not. repeat themselves, in 
equal intervals of time) and contain overtones which- are not part*of the 
natural harmonic series (inharmonic series) result in noise® Such complex 
sounds arise from the irregular vibration of a body or group of bodies. 
Noise does not manifest a definite pitch and-usually produces an unpleasant 
auditory sensation (Gulick, 1971; Hilgard et al*^ 1975). 
todio^ 
The definitions and discussion of the following terms are based-
mainly on Boothroyd (1971, 1982), 
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Auditory Perception 
The process of interpreting sound is complex and involves several 
simultaneous levels of activity. The four major hierarchical levels of 
auditory perception ares detection, discrimination, recognition, and 
comprehension. 
Detection. Auditory detection is a basic level of auditory per-
ception which requires that sounds be responded to (Boothroyd, 1971). 
Except in cases of extensive neural damage? the detection capacity 
(the auditory sensitivity) of the hearing mechanism is determined by the 
1 integrity of conductive and sensory mechanisms of the ear (Boothroyd, 
1982). In the hearing impaired, this capacity is limited by the extent of 
the hearing loss* It can be improved by amplification but not by training. 
Detection performance, on the other handf is determined by the neural 
mechanism and can be improved by training but only to the limits of detec-
tion capacity. Measuring threshold of hearing is measuring detection per-
formance. Usually, there is little difference between capacity and perfor-
mance , but among young, sensorially deprived or neurologically impaired 
children, there can be large discrepancies, With maturation, training, or 
both# the detection performance of such children often improves (Boothroyd, 
1982). 
The results of measuring detection performance are used to infer de-
tection capacity. However, it should be noted that physiological tech-
niques such as electrochocleography or evoked-response audiometry provide 
T-~~~ ~~ " :' ' ——"——-——-— 
The conductive mechanism of the ear consists of the outer and middle ear* 
The sensory mechanism is the cochlea in the inner ear. 
The neural mechanism consists of the auditory nerve and all those parts 
of the brain concerned with processing the information generated by the 
cochlea. Strictly speaking, it also includes the nerve fibers within 
the cochlea itself. For further information, see Gulick# 1971. 
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direct estimates of capacity (discussion of these terms is given in Katz, 
1978, pp. 285-286; 328-343). 
Discrimination. Discrimination is a higher level of auditory 
perception. It involves the answer to the question whether one sound is 
different from another (Boothroyd, 1982). Detection is, of course, a 
prerequisite for discrimination, Discrimination can be based.on: inten*-
sity, frequency, duration, frequency pattern, time pattern, or any com-
bination of these features (Boothroyd, 1971). 
Discrimination capacity, which is the capacity to respond differently 
to different sounds (Boothroyd, 1971), is determined mainly by the cochlea 
(Boothroyd, 1982). It cannot be improved by either amplification or train-
ing. Discrimination performance is determined by the neural mechanism of 
hearing. It can be improved by training but only to the limits of discri-
mination capacity (Boothroyd, 1982) and is usually inferred from the re-
sults of word' recognition tests. 
Recognition. Recognition is the ability to label or identify 
sounds (to answer the question flwhat made the sound?") \ Recognition must 
be learned (Boothroyd, 1971), 
Although the process of recognition takes place in the neural me-* 
chanism, it cannot occur unless sounds are detected, nor can it occur if 
the cochlea lacks the ability to differentiate among sounds that are pro-
duced by different sound sources. However, the information provided by 
the cochlea is only one source of information on which recognition is based. 
Other sources are other sensory inputs and situational and temporal con-
texts . 
Standard clinical hearing tests usually include word recognition tests 
as a measurement of recognition performance (Boothroyd, 1982), 
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Comprehension. Comprehension, the highest level of auditory per-
ception , is the use of sound for learning about the world (Boothroyd, 1971). 
Recognition is a prerequisite for comprehension, but whereas recogni-
tion is a backward-looking process in which sounds are evaluated in terms 
of past experience, comprehension is a forward-looking process in which 
our knowledge of the rules and relationships governing the world is used 
to infer the meaning of a particular soundf s occurrence at a particular 
time and in a particular place (Boothroyd, 1982). It is the ultimate goal 
of auditory training. 
Comprehension is a neural process and is dependent on learning. It 
appears in young children at the beginning of conceptual development be-
tween 12 and 18 months of age (Boothroyd, 1982). 
Standard clinical hearing tests do not include an evaluation of audi-
tory comprehension (Boothroyd, 1982) « 
Auditory Memory 
If auditory perception is to be successful #> auditory images must be 
retained; for example: (a) One part of an auditory pattern needs to be 
retained while waiting for the next part* (b) The complete auditory image 
needs to be retained^ if a decision is to be made about its attribute, its 
nature, or its significance. (c) One auditory image needs to be retainedf 
if we are to differentiate it from another•. (d) Auditory images need to 
be retained for long periods of timer if we are to develop auditory recog-
nition skills (Boothroyd, 1982). 
Boothroyd (1982) assumes that many kinds of memory are involved in 
these activities, and all are discussed under the heading of auditory 
memory, which might be defined as remembering the answers to questions 
about sound patterns. Actually, very little is known about this process. 
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Hearing Impairment 
By its nature, the hearing mechanism is sensitive and therefore vul-
nerable. Hearing impairment is any disorder of hearing, regardless of 
its nature, cause, or severitye Two subgroups of this term are hearing 
loss and auditory processing disorder. A hearing loss is an impairment 
of sound detection/which can be measured in terms of the number of deci-
bels by which the threshold of hearing is raised above normal. Descrip-
tive labels are often attached, such as inild, moderate, severe, profound, 
and total (these will be defined later)„ However/ professionals differ 
as to the proper use of these qualifiers. An auditory processing disorder 
is an impairment of sound interpretation,, Such disorders originate in 
the neural mechanism of hearing and may be caused by direct physical 
damage or by improper development. It is not uncommon for a given child 
to exhibit both a hearing loss and an auditory processing disorder 
(Boothroyd, 1982). 
Hearing impairments differ in several factors: the location of the 
damage to the hearing mechanism (site of lesion), its cause# the time at 
which the damage occurs, the decibel loss of sensitivity, the stability 
of the threshold^ and the co-existence of other impairments. Each factor 
may act alone or may interact with other factors, both auditory a#d non-
auditory. The consequences of the hearing impairment, the possible types 
of intervention, and its probable success are determined by these\factors 
(Boothroyd, 1982). 
Site of Lesion, Hearing impairment can result from disorders in 
any of the three components of hearing,. either singly or in combination. 
Conductive impairments reduce the efficiency with which sound energy 
is transferred from the surrounding air to the inner-ear fluids. Most of 
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these impairments can be,treated successfully by medicine or surgery* 
Sensory impairments reduce the sensitivity, dynamic range, and dis-
crimination capacity of the cochlea. Changes of sensitivity and dynamic 
range can be compensated by hearing aids if the impairment is not too 
severe, but there is no way to restore the lost discrimination capacity, 
'Neural impairments cause difficulties of attention, awareness, 
memory, recognition, and comprehension. They may result from direct 
damage to the neural mechanism or indirect damage resulting from understi™ 
mulation* Neither medicine, surgery^ nor hearing aids have much to offer 
in this case. Habilitative intervention can reverse some of these prob-
lems and develop ways of circumventing those which are irreversible 
(Boothroyd, 1982). 
In practice, the division between sensory and neural impairments is 
often difficult to determine due to several reasons? 
1. The first stages of the neural mechanism are inside the cpchlea 
(the sensory mechanism). 
2. Many of the causes of deafness produce damage to both the sensory 
and the neural mechanisms. 
3. Neural impairments are usually present as a secondary consequence 
of sensory impairment. 
4. Many of the behavioral consequences of sensory and neural impair-
ments are similar. 
Due to these reasons, all non-conductive impairments are usually re-
ferred to as sensory-neural. Both hearing aids and habilitation are used 
to deal with sensory-neural problems (Boothroyd, 1982). 
Causes of Hearing Impairment. Hearing impairment is caused by 
factors whose four major categories ares heredity, disease, drugs, and 
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trauma (Boothroydf 1982). 
1. Heredity. Hereditary hearing loss may be defined as those 
cases where the causative factors are present in the fertilized ovum* It 
may be transmitted as a dominant or recessive characteristic (Katz, 1978, 
p. 17). When a child is hearing impaired by simple dominant inheritance, 
it is certain that one parent is hearing impaired, and there is a 50% 
chance that each of the childfs siblings will be hearing impaired as well. 
In recessive inheritance, neither parent need be hearing impaired, but 
there is a good chance that some of the childfs siblings will be hearing 
impaired. Hearing impairment caused by recessive inheritance is greater 
in children whose parents were directly related (for example, second or 
third cousins) before marriage. 
The problem of inheritance is greatly complicated by such factors as 
partial dominance, genetic damage caused by chemicals or radiation, and 
sex-linked inheritance (Boothroyd^ 1982). 
2. Disease. Congenital hearing impairments qan result from 
viral infections such as rubella, or.German measles# contracted by the 
mother during pregnancy. The exact nature and severity of the damage de-
pends on the developmental stage of the embryo - the most critical period 
being the first three months of gestation. 
Incompatibility between the Rh factor in the blood of the mother and 
that of the child is another possible cause of hearing impairments 
Meningitis is the best known example of the diseases that can be con-
tracted by children themselves, with hearing impairment as a possible con-
sequence. Other childhood diseases are measles and mumps, The commonest 
cause of hearing impairment in children is otitis media - an inflammation 
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of the middle ear caused by failure of the eustachian tube and/or an infec-
tion of the middle-ear cavity (Boothroyd, 1982). 
3. Drugs. Drugs and organisms that injure a developing embryo 
and may affect hearing are known as teratogens (literally - monster 
makers). Examples are quinine and Thalidomide, the latter being responsi-
ble for the tragedy of the early 1960fs« The nature and severity of the 
damage depends on the developmental stage of the embryo at the time the 
drugs are ingested. 
Other drugs have direct ototoxic (literally - ear poisoning) effect, 
the best known is dihydrostreptomycin - a powerful antibiotic that may be 
used to treat a life-threatening illness at the risk of damaging hearing 
(Boothroyd, 1982). 
^* Trauma, Boothroyd (1982) includes under this heading all 
agents other than drugs or disease that either interfere with the develop-
ment of the hearing mechanism or damage it after it has developed« 
Hearing, among other mechanisms of a developing embryo, can be 
seriously affected by malnutrition and'radiation. A prolonged and diffi-
cult labor or premature delivery may deprive the child of oxygen and nu-
trients long enough for the hearing mechanism to suffer permanent damage. 
Seizures in the young child, severe head blows, and extremely loud 
noises (for example, explosions) can cause hearing impairment as well 
(Boothroyd, 1982). 
Time of Acquisition. The impact of a hearing impairment depends 
partly on the age at which it is acquired. Congenital loss refers to 
hearing impairment which was present at birth. It includes both heredi-
tary cases as well as acquired ones. It should be noted that heredity 
does not always produce congential hearing impairment. The genetic defect 
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is acquired at the moment of conception, but it is not uncommon for babies 
to be born with perfectly normal hearing and to lose it during the first 
few days, months, or years of life as a result of heredity (Boothroyd, 
1982). 
Boothroyd (1982) indicates that although it is common to distinguish 
between hearing impairments that occur before language develops and those 
that occur after language develops, all prelingual impairments are not 
equal. The reason is that language development begins at birth and not 
when the child starts using one or two word utterances,, In fact, children 
retain whatever skills they have consolidated at the time of a sensory im-
pairment. They may lose skills that they have developed but not yet con-
solidated, though immediate habilitative intervention can help to preserve 
them (Boothroyd, 1982). 
Degree of Hearing Loss. The relationship between hearing loss and 
developmental progress is determined primarily by the way an impairment 
affects"the audibility of conversational speech, which covers an intensity-
range of 30 dB to 60 dB above the normal threshold of hearing. Two other 
important factors are: (a) In sensory-neural hearing impairment there is 
a steady decrease of discrimination capacity with increasing hearing loss? 
(b) Wearable hearing aids can seldom provide more than 60 dB of amplifica-
tion, this limit being set by problems of acoustic feedback (Boothroyd, 
1982). As a result of these three factors, there are five, qualitatively 
different, hearing-loss groups (Boothroyd, 1982): 
1 
1. Mild hearing loss (15 to 30 dB) : These children retain full audi-
bility of conversational speech and develop spoken-language skills sponta-
Average of hearing threshold levels from 500, 1000, and 2000 Hz, using 
the standard for normal threshold set by the American National Standard 
Institute (ANSI) in 1969. 
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neously. If the threshold is stable, the effects of the impairment are 
slight. 
2S Moderate hearing loss (31 to 60 dB): These children retain par-
tial audibility of conversational speech and develop spoken language 
skills spontaneously but imperfectly. Hearing aids may restore full 
audibility of speech and permit use of the childrenfs good discrimination 
capacity. With appropriate intervention, most of the speech and language 
problems of these children can be eliminated,, 
3. Severe hearing loss (61 to 90 dB): These children do not hear 
normal conversational speech and do not develop spoken-slanguage skills 
spontaneously. Without amplification and habilitation, they function as 
if totally deaf. Modern hearing aids can give them full audibility of 
conversational speech, however, and permit use of their good discrimina-
tion capacities. Such problems as these children have with discrimination 
are limited mainly to voice quality and place of articulation of conso-
nants. Thus, with appropriate'intervention, they can use hearing as their 
primary modality for the acquisition of spoken-language skills, 
4. Profound hearing loss (91 to 120 dB): These children do not hear 
normal conversational speech, and even with modern hearing aids, only par-
tial audibility can be restored. This limitation, combined with poor dis-
crimination capacity, makes it difficult for hearing to become the primary 
modality for acquiring spoken-language skills. The main value of hearing 
to these children is in learning to recognize and produce the prosodic 
features of speech, and as a supplement to lipreading, in learning to re-
cognize and produce the segmental features, 
5. Total hearing loss (121 dB or more): These children do not hear 
conversational speech, with or without hearing aids. All indications are 
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that they perceive sounds not with the sense of hearing, but with the 
sense of touch. If they are to acquire spoken-language skills, they must 
use the sense of vision as their primary modality for learning. 
Boothroyd (1982) stresses that the classification of hearing losses, 
based on sensitivity, is most meaningful when applied to children with 
purely sensory losses. The value of pure-tone threshold as a predictor 
of performance becomes weaker as one encounters primary neural impair-
ments or additional problems of perceptual and symbolic function. 
Two other terms in popular use are deaf and hard-of-hearing. These 
originated when less was known about hearing impairment, Boothroyd (1982) 
suggests that these terms should be used to describe how an individual 
uses hearing (with amplification, if necessary) as follows: 
Hard-*of-hearing - An adjective describing a person whose hearing, 
though impaired, is used as the primary modality for speech perception 
and acquisition. 
Deaf - An adjective describing a person whose hearing is not used as 
the primary modality for speech perception and acquisition, though it may 
be used as a supplementtto vision or touch* 
Thus, without amplification, children with moderate hearing losses 
will be functionally hard-of-hearing/ while children with severe, profound, 
and total losses will be deaf. With amplification and appropriate inter-
vention, children with severe losses (and some with profound losses) can 
become functionally.hard-of-hearing, in the sense that they can under-
stand what is said to them by hearing, using vision as a support, 
Stability. Hearing losses fall into three categories on the basis 
of threshold stability (Boothroyd, 1982): 
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1. In stable losses, the threshold remains constant over time* Ob-
viously, this is the most desirable condition. 
2. In progressive losses, the threshold deteriorates steadily (or 
stepwise) over time. It is a disturbing condition for the child. How-
ever, if the progression is slow, there is time to adapt to the changes, 
and the benefits of having started with better hearing will always be 
apparent. These losses are most common in cases of sensory impairment 
caused by hereditary factors. 
3. In fluctuating losses, the threshold varies up and down over time. 
Children often go through a period of fluctuating loss for five or six 
months following meningitis. Even after this time there may still be 
progression. By far, the most common cause of this loss is otitis media. 
The basic problem is that children neither integrate sound adequately in-
to their general perceptual development nor give sound the priority it 
deserves, because their hearing is unreliable and unpredictable. There-
fore, they develop difficulties of auditory attention which may further 
lead to problems in auditory memory and recognition, even after the 
thresholds have returned to normal* 
Children who do not wear hearing aids regularly, or whose hearing 
aids are not maintained in a full working order, suffer artificially in-
duced fluctuating losses. Only if the hearing aid becomes a reliable, 
predictable, and integral component of the childfs hearing mechanism can 
one expect sound to play its optimal role in development (Boothroyd, 
1982). 
In summary, causes and characteristics of hearing impairments in 
young children are presented in Figure 5. 
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Figure 5* Causes and characteristics of hearing im-
pairments in young children (Boothroyd , 
1982 # p e 5 0 ) . 
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The Pure-Tone Audiogram 
An audiogram is a graphic record of the hearing of an individual 
tested by the pure-tone audiometer (Levine, 1960, p. 345). It records the 
intensities of successively higher pure tones which an individual is just 
barely able to hear (the thresholds) in a given technique of measurement 
(see Figure 6). In order to obtain both a reliable and valid pure-tone 
threshold, the tester must have a workable definition of the term ifthresh-
old" , be aware of the variables which influence threshold measurement, and 
be thoroughly versed in the mechanics of testing methodology. Moreover, 
it is essential that the tester have knowledge of the complex interactions 
between tester, patient, and audiometer (Katg, 1978, p, 98), 
The frequency range of the audiogram extends from 125 to 8000 H2. 
The interval between the frequencies marked on the audiogram is one octave 
(Boothroyd, 1971). 
At the very top of the chart (see Figure 6), labelled 0 dB, are 
sounds that are only just audible to a person with normal hearing. At 
the very bottom are sounds that are so loud as to be painful and dangerous 
(even to a deaf person). Sounds at the extreme right or extreme.left are 
not very informative* This leaves an area in which sounds are neither 
too loud, too quiets too low, or too high. This, in effect, is the area 
of normal hearing, within this area is the speech area (the diagonally 
shaded area) . Research ha,s shown that the most important pitches in 
speech, which is a complicated sound pattern, are those whose frequencies 
lie between 250 and 4000 Hz, These fluctuate in loudness between 30 dB 
and 60 dB. With this information, the speech area is drawn on the audio-
gram form (Boothroyd, 1982). 
The 'results of testing someonefs hearing are marked on the chart/ 
using'o's for the right-ear thresholds and joined together by a line (Xfs 
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F requency i n Hz 
125 250 500 1000 2000 4000 8000 
F i g u r e 6.. P u r e - t o n e aud iog ram ( a d a p t e d from Boothroyd, 1971
 f p . . 2 9 r 1982 f 
p p . 2 1 7 - 2 2 5 ) . 
Key t o symbols 
a Area of normal hearing llit^ M Speech area 
Area of residual hearing 
_ O — Unaided pure-tone audiogram for the right,,ear 
— A — Aided pure-tone audiogram 
v^Vtj Gain (unaided hearing loss: -• aided hearing loss) 
fff^ Range of probable vibrotactile sensitivity 
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are used for the left-ear thresholds). This gives the individual's un-
aided (without a hearing aid) pure-tone audiogram for the right ear (au-
diogram for the left ear is not displayed in Figure 6). The unaided au-
diogram divides the area of normal hearing into two regions: Above is 
the area of lost hearing (which is not marked on this chart). Below is 
the area of residual hearing (the vertically shaded area). 
The unaided.audiogram in Figure 6 represents an audiogram of a person 
with a profound hearing loss. 
Note that the unaided thresholds at 125 and 250 Hz lie within a 
shaded area which represents the range of probable vibrotaotile sensiti-
vity. This means that we cannot specify whether the response to the 
sounds was on the basis of hearing or touch (Boothroyd, 1971). 
The lines which join the points (thresholds) marked by the letter 
lfAff represent the aided (with a hearing aid) pure-tone audiogram, Thus, 
the aided hearing loss (the area above the aided audiogram) is less than 
the unaided hearing loss (the area above the unaided audiogram). The 
difference between the two hearing losses is the gain of the hearing aid 
(the dotted area). 
For practical reasons, it is impossible to provide more than about 
60 dB of gain* This means that a hearing aid can provide only partial 
audibility of conversational speech to the profoundly deaf person whose 
audiogram is shown in Figure 6* Nevertheless, with proper intervention, 
hearing can play a major role in the speech and language development of 
such persons'(Boothroyd, 1982). 
In Boothroydfs introduction to-the book by Robbins and Robbins (1980)f 
he describes measurements of the frequencies and decibel levels of four 
musical instruments (G-reed horn, resonator bell, drum, and concert tri-
angle) which were played softly and loudly. With some mathematical ad-
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justment, the results were displayed on an audiogram form. This permitted 
the estimation of the audibility of the instruments to children with 
various degrees of hearing loss* The conclusion of the author is that all 
severely and profoundly deaf children should hear (detect) the instruments 
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with hearing aids - at least when they are played "forte" . The totally 
deaf children should feel the vibrations of the instruments through their 
hearing aids* The piano is also mentioned as readily audible to most deaf 
students. 
Approaches to Habilitatjve Intervention 
Early habilitative intervention of hearing-impaired children must 
address four general issues: hearing, language, social and emotional 
development, and parental reactions. The relative, importance attached to 
these issues varies according to philosophy and methodology (Boothroyd, 
1982). 
Among several philosophical approaches, the two which are relevant to 
this study are the oral approach and the total one. The oral approach 
"may include a unisensory oral/auditory global, or multisensory approach 
with natural gestures but without formal sign language" (Castle, 1978, 
p. 128). Advocates generally believe that the introduction of manual lan-
guage will interfere with the acquisition of spoken language by removing 
extrinsic demands. Any delays in the development of linguistic, cognitive, 
social, or emotional competence that result from strict adherence to this 
philosophy are considered a small price to pay for the long-term benefits 
(Boothroyd, 1982). 
It is indicated that the exact decibel value for "forte" playing depends 
on such things as the instrument being played, the register being usedf 
the judgment of the performer, the distance of the listener, and the 
acoustics of the room (Robbins & Robbins, 1980, p. 3). 
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The total communication^ or the total approach, is "a variation of 
simultaneous communication which includes speech, residual hearing, speech-
reading, fingerspelling, sign language, reading and writing" (Castle, 
1978, p* 128). Advocates of this approach claim that mastery of a manual 
language will serve to enhance the development of spoken language, rather 
than interfere with it, since the underlying cognitive, linguistic, social, 
and communicative competencies will be improved (Boothroyd, 1982)* 
Music for Hearing-Impaired Children 
Extremely little research has been carried out with regard to the use 
of music with hearing-impaired children (Robbins & Robbins, 1980).' 
Literature concerning this area consists mainly of descriptive articles 
and clinical reports on the use of music at institutions for the deaf. 
The emphasis is on the positive value of music, particularly in the devel-
opment of a rhythmic sense (Gaston, 1968). 
The following literature review will include some of the many articles 
and reports as well as the meager research regarding music for hearing-
impaired children. Following this, a short discussion of the effects of 
music on the wholesome development of hearing-impaired children will be 
presented as well as an overview of some specific music programs. 
Rhythm and Beat 
Most of the literature dealing with music and hearing-impaired child-
Definitions 
a. Rhythm; The word "rhythmff comes from the Greek word "rhythmos11 which 
means "to flow" (Edwards, 1974, p. 27) . In music, rhythm is de-
fined as everything pertaining to the temporal quality (dura-
tion) of the musical sound (Apel, 1964, pp.639-640). 
b. Beat: Rhythm in which every time value is a multiple (or fraction) 
of a fixed unit of time (Apel, 1964, p*640). 
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ren seems to focus'on rhythm. 
Rhythm is intimately associated with everything we hear, see, or do* 
There is normally a perfect balance between pulse beats in breathing, in 
walking, and in the accented and unaccented syllables of words. When nerve 
or muscular control is not normal, correction becomes necessary. With the 
hearing impaired, rhythm is one of the corrective devices to stimulate 
coordination between the mind, nerves and muscles in a regular, involuntary 
manner (Thornton, 1926). 
There appears to be a consensus about the value of rhythm for the 
hearing impaired, but the literature varies slightly with regard to 
approach and emphasis (Gaston, 1968). . 
The development of a rhythmic sense seems to be related primarily to 
the development of speech, although ^ome references point to the value of 
rhythm for the development of grace, poise, and body coordination (Gaston, 
1968). Dattilo (1953) and Lane (1953) stress the use of music for the 
development of a rhythmic sense which is an underlying factor in achieving 
the following objectives for the hearing^impaired child; (a), improved 
bodily coordination, (b) improved speech through better speech rhythms and 
correct accent, and (c) social adjustment through the acquisition of skill 
and grace in movement and social dancing. 
McDermott (1971) brings up the same points and adds that rhythmic 
activities for the young deaf child can provide an outlet for the physical 
energies and especially for the tensions and frustrations which accompany 
her age as well as her handicap. 
Another example is the approach of Gilmore (1966) which is definitely 
speech oriented. She indicates that a rhythm program can aid language 
growth in the deaf child by using the three sensory avenues; the visual 
(imitation and response to symbols), the kinesthetic (physical activity), 
and the auditory one (use of low-frequency instruments). 
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According to Michel (1977), the use of rhythmic pulsation of music 
helps develop social relationships in movement with others such as in a 
dance or instrumental c^ roup activity (rhythm band) . 
McAlister (1938), in addition to her emphasis on the importance of 
rhythm work in speech, adds another dimension and notes that the confi-
dence gained by children in rhythm carries over in a general feeling of 
success and helps them to perform better in their academic work. For 
younger children, rhythmic play helps the child to organize^ stimulate, 
inspire, and control the bodily movements. Through moving the body rhyth^ 
mically# the child gains a consciousness of power and control. She writes: 
"Rhythm is a dynamic power whose mysterious influence is hidden in the un-
known relation between physiology and psychology; a power that can be 
developed and used in attaining our chief aim, that of affecting the per-
sonality growth of every studentff (P. 214) . 
Alvin (1965) indicates that music can give the hearing-* impaired child 
a sense of rhythm which enlarges the childfs conception of the perceptual 
world. 
In a case study written by Harbert (1953), the pleasure of a deaf 
child derived from rhythmic response brought about a more positive attitude 
to treatments 
For Wojan (1964), the purpose of the work in rhythm is to help the 
hearing-impaired children^ through these experiences, to live richer lives 
and acquire a deeper appreciation of the aesthetic world around them. 
Van Uden!s words (1964) may well summarize the above points of view. 
In the rhythmic expressive training of hearing-impaired children, the ideal 
is "to integrate sound perception (i,e., hearing and vibration™feeling), 
movement and rhythm of breathing and voice, rhythmic speech# bodily move-
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ment, posture, attitude, and dance, as much as possible as one whole11 
(p. 862). 
In a systematic study of rhythm perception conducted by Rileigh and 
Odom (1972), profoundly deaf and normal-hearing subjects were presented 
with visual rhythm patterns of differing length and complexity and were 
asked to reproduce the rhythm on a telegraph key* There were two age sub-
groups in each group: (a) 10-year olds who typically have some notion of 
duration and succession of events and (b) 15-year olds who usually have ac-
quired a mature concept of time* Despite the frequent suggestion in the 
literature (e.g., Fraisse, 1963; Hirsh, 1967) that hearing is critical to 
time perception, this study obtained no overall main effect due to hearing 
status on any of the dependent measures (number of beats, duration estima-
tion, and rhythm reproduction), However, the deaf and hearing subjects 
yielded different developmental curves of these skills. The authors suggest 
that there is a developmental continuum of skills relating to rhythm per-
ception, ranging from salience for beats at the younger ages to salience 
for rhythm in adolescents. The distributions of the deaf and hearing sub-
jects overlapped somewhat on the age continuum. It appeared that the deaf 
subjects experience qualitatively the same developmental sequence of sa-
lience, but that they lag somewhat behind their hearing counterparts in 
terms of the age at which these aspects of the patterns become salient* 
However, it is noted that this gap disappears as the deaf child matures. 
The findings of Korduba (1975) ran counter to what was expected on the 
basis of the concept of salience• They did support the earlier suggestion 
that salience for beats occurs at the more primitive end of the develop-
1 
mental continuum of skills. However, the deaf children, aged 
1 
Deafness was defined in this study as the inability to hear sound under 
85 dB above the threshold of hearing. 
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8-12, scored insignificantly lower than their hearing counterparts on-
rhythmic reproductions, indicating a comparable degree of salience with 
their hearing counterparts at the more sophisticated level. Korduba em-
phasizes the fact that the children exhibited a noticeable improvement 
during the latter half of the 45-minute experimental sessions. This 
occurred as a consequence of the development of attentional strategies. 
The author suggests that instructional sessions of considerable length, 
which include the visual and kinesthetic channels of attending and imita-
ting, are needed in order that these strategies may be permitted to emerge. 
Sterritt, Camp, and Lipman (1966), also concerned with hearing and 
rhythm reproduction task, indicated that the performance of hard-of-hearing 
children was poorer than that of normal-hearing children. 
As early as 1848, Turner claimed that rhythmic impulses can be imparted 
to the mind through senses other than the sense of hearing. He related to 
the fact that the pleasure derived from music does not necessarily have to 
be one which results from the sensation or perfection of sound. Much 
pleasure can still be derived from the underlying rhythmic character of the 
movement which can be perceived, to a considerable extent, by the sense of 
sight alone, yet more perfectly by sight and feeling together (p. "1), 
This theory served as a basis for a study by Darrow (1979), which 
examined the beat reproduction responses of normal and hearing-impaired 
children (sixth grade). The normal-hearing children received either audi-
tory and visual stimuli or visual stimuli alone* The hearing-impaired 
children received only visual stimuli. Four different tempi measured by a 
metronome were presented with or without its sound. The significant 
differences among the three groups were consistent with past research which 
has shown that auditory experience has an influence on rhythm perception. 
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However, auditory involvement during the stimulus presentation did not 
have any influence on the childrenfs performance. In addition, a signifi-
cant temporal deviation difference was also found among the four selected 
tempi. The beat reproduction at 88 M»M„ showed the least deviation in 
the total tempi analysis. This tempo is a close approximation of the hu-
man pulse. The author suggests that this may have been a factor, and 
therefore, advises that auditory stimuli should be initially presented at 
the above tempo when using rhythmic exercises with hearing-impaired child-
ren. 
Wecker (1939) investigated responses and expression of hearing-im-
paired children to rhythmic stimuli. Twelve profoundly deaf children were 
presented with music through headphones with individual volume controls. 
After a period of exposure, they were asked to beat responses to the vi-
bratory stimuli. Their responses progressed from simple to double and 
triple rhythms. Finally, a selected group of four children beat a correct 
rhythmic pattern with a drum and tympani sticks to•the music of an orches-
tra. 
Weckerfs aim was !lto determine whether the completely deaf child 
could be brought to an appreciation of music, and through appreciation, to 
a self-expression in music, somewhat approximately that of the normal 
child" (p. 47). It seems that this aim was realized. 
From these studies, one can infer that rhythm has a definite value 
for hearing-impaired children. Music, of which rhythm is the fundamental 
element, offers an ideal vehicle for its delivery. 
Pitch 
Pitch perception and reproduction are important for the development of 
adequate inflection patterns in the voice and speech of hearing-impaired 
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children (e.g., Bang, 1971; Fahey & Birkenshaw, 1972; Giovanni, 1960; 
Kapla, 1975). 
The ability of profoundly deaf children (aged 10-17) to discriminate 
small differences in frequency, after training, was demonstrated in a 
study by Gengel (1969) . Half of these children (N==44) discriminated 
differences of 4% at the two standard frequencies of 250 and 500 Hz* 
Translating this finding into musical terms, Robbins and Robbins (1980) 
indicate that Gengelfs children were able to discriminate between fre-
quencies as close as the tones of a minor second (one semitone represents 
a change of about 6%). Further support for this finding was provided by 
pilot studies with instrumental students at the New York State School for 
the Deaf (at Rome), using a pitch discrimination test modeled on the 
Pitch Test of the Seashore Measures of Musical Talents (Robbins & Robbins, 
1980, p. 437) . These authors suggest that this finding actually means 
that profoundly deaf children who are given practice nshould be capable 
of hearing all melodic intervals and so should have the possibility of 
hearing melodies - to an extent - somewhat as the normally hearing hear 
them" (p, 437). 
Reproduction of pitch demands the combining of perceptual and. motor 
functions through either vocal or instrumental means (Robbins & Robbins, 
1980). Musical instruments such as the piano and Orff-Schulwerk were 
used in order to develop inflection of pitch patterns in the speech of 
hearing-impaired children (e*g,, Bang, 1971; Birkenshaw, 1965; Edwards, 
1974; Hofmarksrichter, 1962). 
Different authors (e.g., Bang, 1971; Fahey & Birkenshaw, 1972; 
Kapla, 1975; Van Uden, 1964) indicate that vibrations of tones can be 
recognized in different parts of the body and claim that this can provide 
a principal basis for pitch perception. Low tones are felt in the lower 
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part of the body - feet, legs, and particularly the stomach (64-100 Hz). 
Medium tones are felt in the chest and neck, and high tones - in the head 
cavities (up to 400 Hz). Bang (1971) writes that these are paths which 
the deaf child can be made to utilize and thus, enjoy sound perception in 
the ears, which can perceive tones above 500 Hz. 
The previously mentioned study by Wecker (1939) demonstrated that 
aural discrimination could be effectively used in pitch reproduction. The 
profoundly deaf children in that study were taught pitch discrimination 
with middle "C" as the starting point, by using the oboe because of its in-
tensity . The experience of Robbins and Robbins (1980) supported this find-
ing. 
The different approaches of the use of aural discrimination in pitch 
reproduction versus the location of vibrational resonance in the body 
warrant further exploration to determine the most effective way to use them 
(Robbins & Robbins, 1980). 
Robbins and Robbins (1980) indicate that vocal reproduction is compli-
cated to research in normal-hearing children, let alone in hearing-impaired 
children, due to their auditory limitations which influence each childfs 
perceptual and psychological response to music. They mention the phenomenon 
of "evoked tonal response", which is observed particularly with young deaf 
children and with others who are becoming musicallyreceptive. That is, "a 
child responds to a tone sung or played on an instrument by immediately and 
impulsively singing back the same tone, or by vocalizing the harmonies be-
ing played. The vocalization appears spontaneously...a kind of involuntary 
expressive mirroring of the sound stimulus11 (p. 440) , The authors hope 
that formal research of this responsiveness would point the way to develop 
singing .ability. In addition, they offer some ideas for research of in-
strumental pitch reproduction. 
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Dynamics 
The perception and reproduction of dynamic changes are as important 
as pitch for the development of adequate voice and speech (e.g., Bang, 
1971; Fahey & Birkenshaw, 1972; Giovanni, 1960; Kapla, 1975). 
In music making, hearing-impaired children, as well as their normal-
hearing peers, tend naturally to increase in volume as a musical piece 
becomes faster and vice versa. The relationship between tempo and dynamic 
changes is difficult for young children to understand. With sufficient 
practice, older children are able to discriminate between these two musi-
cal elements (Edwards, 1974). 
With the exception of Traughberfs study (1959), which will be men-
tioned later on, no research was available concerning the area of dynamics 
and hearing-impaired children. 
Another related area which suffers from scarcity of information is 
the intensity presentation level at which musical stimuli should be pre-
sented, so that the benefits derived from the musiqal experience will be 
maximized,, Baird (1969) used operant technique with 10 hard-of-hearing 
children (nursery school and kindergarten age) in ord'er to determine what 
decibel level of music (nursery rhymes and children1s songs) was preferred 
by each child. Data from only three children discussed in this article 
indicated that all three preferred music at 90 dB* Although an accurate 
assessment of sound intensity preference (music) was produced, the author 
recommended that a further study be carried outr using operant audiometric 
procedures. However, it was concluded that music of specified intensity 
did maintain responding in all children. 
Robbins and Robbins (1980) point to the need for research in the 
practical area of amplification such as: What is the best kind of ampli-
fication in hearing aids for musical perception; in using a group aid, 
would certain kinds of music be better perceived without automatic volume 
control, etc. 
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Melody, Harmony/ and Timbre 
As far as the researcher can ascertain, the musical aspects of melody, 
harmony, and timbre with regard to hearing-impaired children are hardly 
discussed in the literature, with the exception of the music programs 
suggested by Edwards (1974) and Robbins and Robbins (1980), who relate, 
among other aspects, to these three. It appears that the paucity of in-
formation results from the fact that teachers and therapists give first 
priority to the use of music with hearing-impaired children as it relates 
to their problems of speech, muscular coordination, social adjustment, etc. 
Therefore, rhythm, pitch, and dynamics are the first aspects and the most 
widely researched. Melody, harmony, and timbre, whose natures are more 
complex and whose relation to the children's problems is less direct, seem 
to be neglected for those reasons. 
Following is a review of the available literature regarding these 
three aspects. 
Melody. Kondorossy (1966) and Edwards (1974) stress the importance 
of the first approach to the understanding of melody being through the ex-
perience of pitch differentiation« 
Robbins and Robbins (1980) indicate that discrimination of tonal 
phrases involves tonal memory and imagery. Research of these two capabili-
ties might be a way to investigate the perception of melody* They discuss 
the many attributes which constitute the effect of a melody and note that, 
as research is carried out in this area, it will pass from the basically 
sensory aspects of perception to the level of affective musical responsive-
ness, 
Harmony. According to their observations, Robbins and Robbins 
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(1980) assume that many profoundly deaf children become sensitive, to some 
extent, to the character of the different harmonic structures and to 
changes of harmony. Edwards (1974) is in agreement with this point as well. 
The former speak of affective responses, which presuppose that on some 
level the auditory input is being processed. 
Vermeulen (1957), supporting the above-mentioned assumption of 
Robbins and Robbins, found that profoundly deaf children, with six months 
experience of playing a specially built reed instrument, were able to dis-
criminate successfully between various pairs of harmonic intervals (both 
tones of an interval played simultaneously) over the range of minor second 
to fifth (see also Edwards, 1974, pp, 64-65), 
Timbre. Brick (1973) and Kapla (1975) refer to the perception of 
changes in timbre as part of auditory training. Edwards (1974) and 
Robbins and Robbins (1980) regard this aspect.both as an important one of 
musical experience and as one which relates directly to extra-musical 
uses of residual hearing. 
Robbins and Robbins (1980) mention their experience with their stu-
dents in gross discrimination between the main categories of classroom and 
band instruments which they were using and in finer discrimination between 
similar sounding instruments. 
Suggestions for further research in the aspects of melody, harmony, 
and timbre are given in Robbins and Robbins (1980, pp. 437-446). 
A study by Traughber (1959) includes the previously mentioned musical 
aspects with the exception of melody. The subjects were 37 congenitally 
deaf adolescents who were classified as aphasic, nonaphasic, with recruit*-
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ment , without recruitment, and aphasic with recruitment. Traughber 
tested their ability to discriminate musical stimuli, such as music and 
noise, different rhythms, high and low tones, qualities of chords, inter-
vals, musical instruments, and degrees of intensity. These stimuli were 
randomized paired items played from a tape, both in a free field and 
through earphones. 
Discriminations, in general, seemed to be better in a free field. 
The group as a whole responded significantly to the discrimination tests 
of rhythm and to both chordal and intervallic qualities, but not signifi-
cantly to different levels of intensity. Some subjects were able to dis-
criminate between noise and music, but only one subject could discriminate 
significantly between high and low tones. The subjects1 ability to dis-
criminate appeared to have no relationship to either recruitment or the 
degree of hearing loss. 
It was concluded that most so-called deaf children can perceive some 
of the various components of music and, consequently, that music should be 
used to help them form rudimentary concepts of sound and to provide an en-
vironment that they can experience in common with normal-hearing children„ 
Music was recommended to be presented in a free field rather than 
through earphones in order to afford greater opportunity for tactual dis-
criminations. 
The Effects of Music on the Wholesome Development of Hearing-Impaired 
Children 
A successful music program can bring about positive effects for the 
Recruitment: The term refers to a greater-than-normal rate in the 
growth of Ipudness as a function of intensity (Gulick, 
1971, pe 233). 
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wholesome development of hearing-impaired children (Robbins & Robbins, 
198.0) . 
Alvin (1965) discusses the problems encountered by these children as 
a result of their handicap. Deafness impairs or prevents the acquisition 
of language and the development of concepts. It is also a barrier to so-
cial contacts and group activities which more or less depend on verbal 
communication. Therefore, hearing-impaired children tend toward with-
drawal, depression, and neuroticism. Alvin believes that music can help 
to break up the inhibitions and feeling of inferiority from which so many 
of these children suffer, and that the musical experience for them is an 
important means of contact with the world of sound. Edwards (1974) refers 
to her approach as "a general therapy-oriented conception of the use of 
music with the deaf" (p. 79). 
One of the values of music, which was previously mentioned by Lane 
(1953) and Michel (1977), is its aid in social rehabilitation through move-
ment with others, such as in a dance or instrumental activity and through 
the learning of songs recited rhythmically. 
Social development and self-image go hand-in-hand (Meadow, 1980). 
The improvement of self-image was one of the goals in the music program 
for the deaf and hard-of-hearing children in the public schools, described 
by Spicknall (1968). This goal was achieved by activities based mainly on 
song material but having variations of emphasis. Kapla (1975) mentions 
this goal as well. 
Galloway and Bean (1974) investigated the effects of action songs on 
the development of body-image in hearing-impaired preschool children, 
They cite some references which indicate that a hearing impairment usually 
produces some maladjustments that are linked, in part, to a faulty body-
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image. Five of the six participants in their study scored significantly 
higher on the self-drawing task after the intervention period. However, 
the authors recommended that additional studies should be conducted to 
obtain definitive results because of the small sample size* the lack of a 
control group, and other limitations. 
Music provides creative learning opportunities for the young hearing-
impaired child (Edwards, 1974). 
De Berruecos (1967) relates to the practical educational goals which 
can be achieved through the use of music, due to the many applications 
that music has in the development of attentiveness, discipline, psycho-
motor education, and in the learning of reading, writing, arithmetic, and 
other specific courses in the academic plan* 
An approach that is seldom mentioned in the literature is the use of 
music, with its wide range of frequency, as a diagnostic tool, thereby 
supplementing the knowledge obtained from the audiogram (Crigler & Snively, 
1968; Michel, 1976). This method is significant•in working with deaf 
children who are too young to respond to ordinary testing procedures 
(Crigler & Snively, 1968). This use of music has, of course, a great impact 
on the future wholesome development of the hearing impaired. 
Different authors (Edwards, 1974? Hummel, 1971; McDermott, 1971; 
Robbins & Robbins, 1980) have discussed the benefits derived from group 
music activities with hearing-impaired children. Mutual attentiveness, 
sharing, self-control, a sense of responsibility, pleasure, feelings of 
accomplishment and success, and self- and social-esteem are among the many 
benefits which are mentioned as being promoted in group music making. 
The attitudes and goals of Robbins and Robbins (1980) refer to many 
of Maslow's humanistic concepts such as intrinsic learning, self-actualiza-
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tion, peak-experience, and -being-values, or meta-needs (Robbins & Robbins, 
1980, p. 444), Van Uden (1964) views the musical'experience as one which 
helps to develop the hearing-impaired child into a more fully harmonious 
human being. 
Unfortunately, no research was available to validate all the above-
mentioned benefits which music can bring to hearing-impaired, children.. 
Research carried out in this area would'hopefully point to the values of 
music for the maturation and enrichment of these children (Robbins & 
Robbins, 1980). 
Overview of Some Specific Music Programs for Hearing-Impaired 
C h i l d r e n • ' . . • • • • 
In contrast to the paucity of actual research, there is an abundance 
of literature regarding music programs and suggestions of different 
approaches for use .with hearing-impaired children., "Actually, all work 
in music could be' classified as fauditory training1 because music is 
naturally concerned with listening and being aware of sounds" (Swaiko, 
1974, p. 322) . Only a sampling of this musical work with hearing-impaired 
children will be specified here. 
It appears that the common approach is the speech-oriented one, An 
example is the completely speech-oriented program' presented 'by Dattilo 
(1953). The goal is to develop "the ability to speak without hearing and • 
to understand the. speech of others through lip reading" (p. 5). Rhythm. 
activity through music is emphasized due to its importance for speech and 
language, poise, grace, and balance/ In the early years, the work is 
concentrated,-on vocal- response to the piano- and spontaneous expression. 
Then, emphasis is placed on reflexibility, resonance, breath control, 
phrasing, and accent. Later on,, simple- songs and ..nursery rhymes are 
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learned in addition to the continual reinforcement of past work. 
In this program, as well as in the others to be presented, the work-
ing techniques include the use of the tactile sense to help the child 
develop perception of sound through feeling of vibrations. 
A comprehensive program which is speech-oriented as well is that of 
Thornton (1926). Specific exercises and activities for the first two 
years are presented in detail in the areas of relaxation, breath control, 
poise, tongue gymnastics, resonance, pitch* rhythm, and accent. Later on, 
tone modulation, regulation of volume, cadence, singing games, and dances 
are added. The musical learnings include recognition of meters in two, 
three, four, and six, perception and reproduction of pitch and dynamic 
changes, movement appropriate to the music, accentation of various beats, 
singing games, and dances. The author explains how all the aspects fit 
together into a curriculum which achieves the goal of better speech, 
Guberinafs verbotonal method creates speech based on imitation, the 
rhythm of body movement, and the rhythm of nursery rhymes (Fellendorf, 
1969). 
The program developed by Birkenshaw (Fahey & Birkenshaw, 1972) combines 
speech and speech rhythms with movement and singing, using aspects of Carl 
Orff Shulwerk (rhythm, movement, relaxation, and creativity) and of the 
Kodaly method of rhythmic notation. 
"Alike and Different" (Bitcon, 1976) is another source for the clini-
cal use of Orff Schulwerk with hearing**impaired children. 
Some curricula for hearing-impaired children incorporate Jacques 
Dalcrozefs eurhythmies program. The focus in this program is on the develop-
ment of a sense of rhythm through music in both speech and body coordina-
tion. The program combines creative movement, vibration, vocalization, 
sound perception, and simple orchestration to help the child develop verbal 
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and motor skills and to stimulate the awareness of the pleasurable aspects 
of sound (Brick, 1973; Swaiko, 1974). 
In other music programs, the approach is more music than speech-
oriented* Such is Sandbergfs (1954). Her work includes recognition of 
sound, development of a sense of rhythm, the recitation of nursery rhymes 
and the recognition of them on the piano, singing, and dancing (including 
folk and social). Guided listening to phonograph records is repeated 
every week* Sandberg believes that music can be a thrilling factor in 
fulfilling inner needs of these children. 
Bennis (1969) offers a music-oriented program for preschool hard-of-
hearing children. Singing, playing kazoo and/or other rhythm instruments, 
rhythmic movement, and dancing encourage self-expression and promote the 
development of a rhythmic sense. Because of the childrenfs limited vocabu-
lary^ singing consisted of syllables rather than words. Bennis indicates 
that goals and music activities should be planned according to the special 
needs of the children with whom one is working* 
Many authors relate to the benefits derived from playing instruments, 
particularly certain percussion and wind instruments, and suggest ways of 
instruction (Edwards, 1974; Folts, 1977; Levy, 1964; Robbins & Robbins, 
1980; Vettese, 1974). Playing an instrument gives these children much-
needed help in body rhythm, speech, and math, through such techniques as 
counting, foot-tapping, oral repetition of notes and signs, etc. The learn-
ing process can be long, frustrating and tedious, but success may be a-
chieved through cooperation, hard work, and patience (Vettese, 1974). 
A whole article written by Birkenshaw (1975) is devoted to suggestions 
for the use of the kazoo as a teaching aid* She points out the advantages 
which can be gained in breath control, voice production, rhythmic work and 
speech, "if the teacher can stand the sound..." (p. 440). 
Krohn (1979) describes a choir of hearing-impaired youngsters whose 
auditory loss ranged from moderate to profound, They had a voice in the 
selection of songs and tended to choose happy songs or ones with a message 
of joy and friendship. The songs were learned in the practice sessions, 
with additional individualized work in speech classes, and were repeated 
with records to help develop tone and rhythm. Then, practice was done 
with a piano accompaniment* The audience.1 s reaction to the performances 
of this group varied "from disbelief (feeling that hearing-impaired per-
sons are incapable of such achievement) to an open admiration, and always 
enjoyment" (p. 49). 
Many of the authors referred to in this chapter (e.g., Bang, 1971; 
De Berruecos, 1967; Kapla, 1975; Spicknall, 1968) have suggested other 
music programs as well. Brick (1971) and Baldwin (1971) developed two 
music programs which are clearly outlined in the form of "objective", 
"learning experience", and "resource". 
Two highly systematic music-oriented programs are noteworthy. The 
first one is Edwards1 (1974), The aims of this program are divided into 
three categories; (a) skills and competencies (b) understandings and: 
learnings, and (c) attitudes and appreciations, The first-category in-
cludes experiences in singing, playing musical instruments, reading and 
writing music notation, listening to music, moving bodily to music, and 
creating in music. The second category includes the acquisition of know-
ledge about music, the history of music (including contemporary music), 
the nature of the elements of music and how they are combined, stories of 
some composers and their music, music of other lands and cultures. The 
third category includes the enjoyment of music and dance as means of ex-
pression, the cultivation of the desire to participate further in musical 
activities either as a performer or a listener, an understanding of the 
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relationship between music and the other arts or other areas of experience, 
etc* 
Most activities inevitably involve more than one category. The part 
of the book related to this program is divided according to the following 
aspects (in order of appearance): Rhythm, tempo, melody, dynamics, har-
mony, tone color, form in music, and forms of music. The author notes 
that the musical concepts and learnings should be developed over a period 
of years. She stresses the fact that the experiences must be musical al-
though they may relate, of course, to other areas such as speech and lan-
guage, social studies, art, or science* 
The intent of the program is to involve each child as fully as possi-
ble in the process of creating music. 
The second program, that of Robbins and Robbins (1980), is possibly 
the most multi-faceted one in terms of the quantity of practical material, 
The subtitle of their book - "A Resrouce Manual and Curriculum Guide" - is 
indicative of its intent. It is the product of a four-year developmental 
music program with 28 classes of hearing-impaired students, aged 3-16, The 
authors emphasize the integrity of this program as a music one, which in-
evitably contributes to related areas, notably speech and language, social 
awareness, and personal deportment. The requirement of the program is that 
it be one of active learning which offers interesting, engaging, and in-
herently rewarding experiences. It includes eight areas of musical activitys 
Singing, classroom instrumental work, musical auditory training, instrumen-
tal instruction, movement and dance, music knowledge, and plays and stories 
with music. Each of these areas "is distinct in itself, yet may combine 
productively with each of the others" (p. 27) . Most'-of the material is age-
graded with the sub-headings of "progressive grading" and "suitability 
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grading" (see p, 28 of that book for further clarification). 
In addition, Individualized Educational Programs (IEP) were developed 
due to the inclusion of this music program as an integral part of the 
school curriculum. 
The authors1 belief is that "musicality" - the inherent sensitivities 
and capacities that respond directly to music - is latent in many hearing-
impaired children. One only needs to find the way to "get through" the 
hearing impairment. And they did, as can be understood from their reports9 
As previously mentioned, many music programs using different approach-
es have been developed for hearing-impaired children, some of which were 
described in this section. With all of this, let us not forget that hear-
ing people "should not expect to understand or define the exact qualities 
of a hearing-impaired childfs musical experience• It is unique and.per-
sonal" (Stern, 1975, p. 499). 
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CHAPTER III 
Method 
Subjects 
The subjects were 12 hearing-impaired children, eight girls and four 
boys, aged 3.5 to 4*5 years (the mean age was 4*02)* Ten children were 
diagnosed as having a profound hearing loss, and two had a severe qne. 
Children were selected from four nursery schools at "Micha" - Society 
for Rehabilitation of Preschool Deaf Children, two nursery sqhools in Haifa 
and two in Tel- Aviv, Israel, 9 and 3 children, respectively. The children 
are provided with both group and individual programs. The group program 
meets 2-3 times a week and includes speech, language and concept development, 
and auditory training. The individual sessions take place twice a week, for 
30-40 minutes each, depending on the childfs attention span. These sessions 
are given by speech and hearing therapists and are intended to reinforce the 
same areas covered in the group program. 
In general, the specialized pre-school program in both places is simi-
lar, but the philosophical approach is different - total communication in 
Haifa versus oral communication in Tel Aviv* 
During the rest of the week, the children attend regular nursery 
schools in their community. 
Design and Assignment to Groups. The design was a non-randomized pre-
test-posttest group design (Isaac, 1979, p. 43). Non-randomization was due 
to the necessity of including children from two distant cities in order to 
ensure a high level of matching. The treatment received by the experimental 
group was auditory training through music, given by the researcher .(see-
Appendix U) . 
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The children were assigned to an experimental and a control group by 
matching pairs, taking into consideration the following variables (see 
Appendix D ) : 
1. Biographical Variables: 
(a) Sex; 
(b) Age; 
(c) Birth Order. 
2P Socioeonomic Variables: 
(a) Parents1 Occupation; 
(b) Parents1 Country of Origin; 
(c) Housing Density; 
(d) Welfare Support. 
3. Variables Related to Hearing Impairments 
(a) Aided Hearing Level (pure-tone thresholds with a hearing aid)-; 
(b) Hearing/Hearing-Impaired Parents; 
(c) Onset of Hearing-Aid Use; 
(d) Hearing/Hearing-Impaired Siblings. 
4. Cognitive Functioning; 
Mental Age 
All children were found to have bilateral sensory-neural hearing im-
pairment, for the most part of congenital origin, and had no handicap 
other than hearing impairment. All wore hearing aids. 
In order to give the reader a complete' picture, background data on 
the etiology of deafness and unaided hearing level are presented in 
Appendix D. Matching on these variables was not done,* 
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1. Biographical Variables 
(a) Sex. Maccoby and Jacklin (1974) summarized an enormous 
amount of studies which investigated sex differences in social, emotional^and 
intellectual behavior of normal children. Most of the studies did not show 
noticeable differences between the two sexes, but a noteworthy finding was 
that boys are more aggressive than girls. Hesse (1978) found a marked differ-
ence in personal style between the work of boys and girls in examination of 
200 spontaneous drawings and paintings of normal children, aged 4-5* 
Studies about sex differences in hearing-impaired children were not * 
found by the researcher. However/ the majority of the research about deaf 
children has indicated that they are not as well adjusted as their hearing 
peers. In addition/ there is a higher incidence of immaturity among the deaf, 
and they tend to be more egocentric, rigid, and jieurotic (Katz, 1978). The 
researcher assumes that if there are sex differences in hearing children who 
develop normally, the immaturity pf the hearing-impaired children can cause 
even more problems in the development of sex identity,, Therefore, it is im-
portant to take this variable into consideration when investigating the de-
pendent variables in this study. 
(b) Age, Since'age plays a role in determining the child8s 
developmental level, matching on this variable was done so that the difference 
between two children in each pair would not exceed six months* 
(c) Birth Order. The tendency at this time in psychology 
and special education is to devote more attention to the order and influence 
of siblings in the family upon the exceptional child (Kew, 1975). Farber (1960) 
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found that the handicapped child in a family was treated "as if." she were 
the youngest, regardless of her true ordinal position. Freeman, Malkin, 
and Hastings (1975) report that mothers of only children who are deaf 
rated their behaviors as much worse than did the mothers of only children 
with normal hearing, even though ratings of their school behavior did not 
differ from those of other deaf children. The childfs position in the 
family should be considered because it can influence the parents1 treat-
ment of the child, their response to the diagnosis of a handicap, etc. 
2. Socioeconomic Variables 
Socioeconomic status is considered to be one of the most important 
variables in shaping the childss developments The additional financial 
burdens placed on these families can become a source of constant concern 
and frustration. The investment that parents of deaf children make in 
hearing aids is considerable. Ear molds, batteries, repairs, and audiolo-
gical examinations all add to the drain on the family budget. Thus, the 
economic aspects of the handicap can become enmeshed in the emotional re-
sponse and create tension, particularly within families whose financial 
resources are already limited* The financial situation may sometimes 
determine the quantity and quality of stimuli given to the child. 
Parents from middle and upper social strata are more likely to have 
expectations for verbal and academic achievements that are difficult or im-
possible for deaf children to meet (Meadow, 1980). 
The evaluation of this variable is complex due to the fact that it 
consists of different factors, some of which are difficult to measure. 
Also, one factor in itself cannot exclusively represent the socioeconomic 
level. Therefore, several variables were chosen to form a more complete 
picture of the child's socioeconomic levele 
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(a) Parents* Occupation. The parents1 occupation may be 
Ciassif icatioo of ococpcxiors as representative of c;,croeoonottric lev si 
io problematic oooacse nor cii tno people vtcoe occupation requires a higher 
level of education do ba.\oc a higher income* ic Israel chere are occupations 
which dc not nequire fconnnl education and nonetheless, tb^ ie\osi of income 
can be very nigh, It 23 also possxJble that people whose ocotipacion is con-
cifjeiced low in -terms of educational requirements *rre ^ obcly ^elf-^ducatea. 
The paxonto6 occupation #ao classified into ioxeo categories 
- Manufacture/::i s,nd professconnit ; 
- Clerks, small businessmen, skitter1 workers, and farmers* 
- Unskilled workers and otiose engaged in providing personal services. 
This classification offers a hierarchy of socioeconomic level. 
\h) Prronps^ Coun•:.ry of Origin, £octhei .important ooorr 
c;conoitiic corirbia is cho parents8 country of origic Thro v^xicbio it con-
sidered in aixoosc ovorp social study in Israex beooLse cb possible cultural 
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This variable also tends to be somewhat problematic in representing 
the socioeconomic level, because the above classification does not automati-
cally determine a high or low socioeconomic level. 
(c) Housing Density. This variable is defined by the 
ratio between the number of rooms in the home and the number of persons in 
the family. It is an acceptable measure in representing the familyfs socio-
economic levels Thus, for example, governmental authorities, such as the 
Ministry of Education, use this variable as a criterion when classifying 
families as disadvantaged. 
Housing-density reflects the living situation at home. It is assumed . 
that high housing density offers less opportunities for cognitive and emo-
tional development. 
Just as with the other variables previously mentioned, this one does 
not definitively and automatically classify the families into a particular 
socioeconomic level. Sometimes the location of the apartment is desirable, 
"despite the fact that the size of the apartment is relatively small for the 
family, and thus, families of high socioeconomic level may live in a rela-
tively higher housing density. 
(d) Welfare Support. Families receiving welfare support 
from governmental bureaus are considered to be' in the low socioeconomic 
level. The Ministry of Welfare has objective criteria for giving welfare 
support. 
Special allowance for hearing aids was not taken into account* 
This dichotomic variable is also problematic in representing the so-
cioeconomic level. First, it is a rough classification which distinguishes 
only between the lowest level and the other levels, without a breakdown into 
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further categories. Second, it is known that there are families who do 
not need welfare support but nonetheless receive it, because it is diffi-
cult to control hidden-income sources. On the other hand, there are fami-
lies who have a right to receive this support, but for a variety of reasons 
(shame, bureaucratic complications, etc.) do not get it. 
3. Variables Related to Hearing Impairment 
(a) Aided Hearing Level. The auditory sensitivity of a hear-
ing-impaired • child plays a large part in determining developmental progress, 
either with or without intervention. This is particularly true in cases of 
purely sensory hearing loss* The exact progress of an individual child of 
course cannot be predicted solely from a knowledge of • pure-tone thresholds, 
but the likelihood of her achieving various levels of performance can be 
estimated (Boothroyd, 1982). 
Myklebust (1971) found that there is a large difference between hard-
of-hearing children and deaf children, almost as large as the difference 
between- normal" and-deaf** children. 
The children in this study were matched on pure-tone thresholds with a 
2 hearing aid on a frequency range of 250, 500, 1000, and 2000 Hz. 
Data was not available on all the children for the frequencies of 3000 
and 4000 Hze However, the data which was available is presented in Appendix 
De In addition, the-loudspeakers in the audiometric room at "Micha" are 
not' calibrated at 125 Hze Therefore, the children were not matched on 
this frequency either. 
For further discussion of these variables, the reader may refer to 
Zwibel, 1979. 
These sound^field*aided-audiograms .actually show the detection perfor-
mance for the better ear. 
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In "the course of time, due to maturation, training, or both, pure-tone 
audiograms may change, especially at this young age (Boothroyd, 1982). 
Therefore, audiograms chosen from the childrenfs files were those which were 
done at a maximum of four months prior to the pretest. 
(b) Hearing/Hearing-Impaired Parents. The child's hearing 
loss, or more exactly, the failure to develop auditory, speech, and language 
skills, affects the parents - sometimes dramatically - causing them to change 
their own behaviors. This, in turn, alerts the childfs social and communi-
cative environment and further influences her development (Boothroyd, 1982), 
The parents1 way of coping with their child's problems, the level of their 
involvement, the extent to which the child is exposed to auditory stimuli, 
etc., will be determined by whether or not the parents themselves have normal 
hearing. 
When the parents are themselves deaf, they do not go through a mourn-
ing process such as normal-hearing parents do. They are less likely to de-
fine the diagnosis of deafness-in "their child as a tragic crisis, and they 
can more easily provide the security and interaction that are necessary to 
the development of an emotionally stable, communicatively competent indivi-
dual (Boothroyd,-1982; Meadow, 1980). Because of their social, educational, 
and linguistic deprivation, deaf parents are likely to have fewer social and 
economic resources, compared to hearing parents of deaf children* 
Hearing parents, however, like the parents of children with other 
kinds of handicaps, often express feelings .of incompetence, self-doubt, and 
sorrow (Meadow, 1980). In some cases, the integration of the family is 
threatened, and the balance of previous relationships is destroyed (Farber, 
1960) . Deaf children -with hearing-parents .are .more apt to receive early 
amplification, auditory training, and preschool education (Meadow, 1980). 
Matching pairs on this variable was perfect. 
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(c) Onset of Hearing-Aid Use. It is important that a child 
is fitted'with a hearing aid as soon as the hearing impairment is detected. 
The hearing aids make many environmental sounds audible but by no means es-
tablish the perceptual skills that would have been present had the child 
been born with normal hearing. There is also a great deal of evidence to 
support the contention that neural mechanisms develop imperfectly or even 
deteriorate when they are not stimulated. In addition, for profoundly deaf 
children who first receive a hearing aid at age two or three, sound is not 
a source of information - it is an intrusion. Their perceptual world has 
no priority for auditory sensations, and differences of signal at the right 
and left ears do not have any spatial significance. Not only must they 
learn to-hear, they must also un-learn some of the perceptual skills they 
have already developed and re-learn them with hearing aids as an integral 
component* This is not impossible, but neither is it easy or automatic 
(Boothroyd, 1982). 
Hearing part of receptive language as early as possible has a positive 
influence on'the childss future language development and her use of residu-
al hearing (Fry, 1966-;- Lenneberg, 1967)e Children who wear hearing aids 
during the first two years of their life are able to acquire language during 
the normal psychological and physiological period (Pollack, 1979). Without 
hearing they will not acquire language or develop speech. As a result, 
their social and emotional development will be impaired, and because they 
will not develop normally, their parents will react in ways that will fur-
ther interfere with all three areas of development; cognitive, social, and 
emotional (Boothroyd, 1982). 
The- onset of hearing-aid use is usually a short time after the child 
has been- referred to 8SMicha" for treatment. Only children who were fitted 
with hearing aids up to the age of 18 months were included .in the study. 
All children", in this- study were suspected of having a hearing loss at no 
later than seven months of age. 
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(d) Hearing/Hearing-Impaired"Siblings. Another factor which 
influences the parents' way of coping and their level of involvement is the 
incidence-of'hearing-impaired' siblings; for example-, Zwibel (1979) found 
that hearing-impaired"siblings in the family have an influence- on the commu-
nicative atmosphere-at home and-that this atmosphere, in turn, affects the 
child'1 s cognitive- development. 
Another factor to be considered is-the different constellations of 
hearing/hearing-impaired'parents' and hearing/hearing-impaired siblings. 
4« Cognitive Functioning 
Mental Age, The childfs cognitive functioning must be con-
sidered because-of its influence on her performance level in daily life as 
well as in-specific testing' situations. 
Subjects' with a given IQ are not at all alike if their ages are dif-
ferent. Therefore, matching was done on the basis of mental age which is a 
non-relative measure (Isaac, 1979, ps 68). For this young age group, the 
appropriate' non^ -language test chosen was the Leiter International Perfor-
1 
mance Scale (1969) . Norms of this test for Israel were not available, but 
this variable was - taken into consideration for matching the children rather 
than'measuring-mental age as a dependent variable, and therefore,the lack 
of norms is of no import in this study. 
Not enough matched pairs were- found at "Micha91, Haifa (total communica-
tion) . Therefore, three children were selected from "Micha", Tel Aviv, where 
the approach is oral communication, as mentioned above. From these threes 
two children use sign language at home; the third functions as a child with 
only a moderate hearing loss* Her match in Haifa functions on a similar level. 
Neither use sign language even though the child in Haifa is exposed to 
1 
A list of psychological tests appropriate for use with the hearing im-
paired is given in Katz, 1978, p. 464. 
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this mode of communication.-
In order to determine whether or not there were any initial differ-
ences between-the experimental-and--the control groups, significance " tests 
were employed. The results are presented in Appendices I, J, K, and L 
(see also Chapter IV). 
Apparatus 
Assessment :of -the- Use-of-Resid-u-al-. Hearing 
General - Comments. In the. literature search, the - researcher did 
not find any reference to instruments designed to assess the use of resi-
dual hearing-of• hearing-impaired-children according to the four major hi-
erarchical levels of auditory perception: detection, discrimination, rec-
ognition, and comprehension. This, necessitated the development of such an 
assessment.-. It was designed-by the .researcher in conjunction with an ex-
perienced-speech and hearing therapist (see Appendices F and G, and en-
closed cassette for all tests). 
The first problem in designing the assessment was whether to use en-
vironmental (and musical) sounds or pure tones with children. There are 
conflicting views regarding this question. The rationale of those who ad-
vocate- the use of environmental-sounds such as barking-dogs, train whis-
tles , etc., is that these sounds will have meaning for the child, and she 
will respond' to them, contrary to pure tones, which are "abstract" signals 
with no meaning for the child.. Those who object to the use- of environmen-
tal sounds claim that actually it-is difficult' to .predict just what sounds 
will be--meaningful ~-to a given child, and. it is also hard "to control envi-
ronmental sounds which are recorded~on tape or phonographic disc. They 
recommend.to "give .meaning11 to an abstract signal-such as a-pure tone by 
reinforcing the child"1 s response, rather than to hope that an environmental 
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sound will be interesting enough to elicit a stable response (Katz, 1978). 
In this study, environmental and musical sounds were preferred for 
several reasons: 
1. In order to examine the childrenfs responses to the same kinds of sounds 
used during ..training, these sounds ; (musical, in this case) were chosen 
in preference to a more precise measurement on detection and discrimina-
tion tests achievable with pure, tones. 
2. Musical, as well as-environmental sounds> -were- included in the interest 
of determining .whether the amount of exposure to the musical ones during 
training would influence the results of the tests, 
3. In this study, one of the aims was to observe the children's ability to 
cope with different sounds when testing them on four different tasks, 
since most of these sounds are part of their everyday life, as opposed 
•to pure tones. 
4. When one's purpose is to extend the testing to the areas of recognition 
and comprehension, the use of pure tones is a futile exercise. 
Test Materials 
(a) The Detection Test consisted of 10 pre-recorded environmental 
and musical sounds•which were presented in the following orders 
1. The wailing of a siren 7. Hands clapping 
2ffl The flushing of a toilet 8. Repeated rhythm (*FJ) played on 
3. The crowing of a rooster stick-»castanets 
4a Ringing bells 9, The meowing of a cat 
59 Drum beats 10. The sound of middle ffCff played a few 
6« The barking of a dog times on the piano 
The duration of the sounds was 3-8 seconds, so that the characteris-
tic quality of each sound could be identified. 
The childfs task was to detect each sound (see Procedure). 
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A spectrum analyzer was used to analyze each sound's frequency as a 
function of its energy distribution (amplitude). The analysis showed that 
the sounds used on this test (and on the Recognition and Comprehension 
Tests as well) covered a wide frequency range of about 20-6000 Hz (see 
Appendix E). 
(b) The Discrimination Test consisted of 12 pre-recorded 
pairs of environmental and musical sounds. The first two pairs served for-
demonstration and trial. Five pairs consisted of two identical sounds, 
while the other five consisted of two different ones. 
The child.1 s task was to discriminate between two complex sounds (see 
definition in. Chapter II). The only requirement was to say if these sounds 
were the same or different. Some pairs required gross discrimination, 
while others required a finer one. 
The 12 pairs were presented in the following order: 
1. The flushing of a toilet - The sound of 500 Hz wooden whistle 
2. The wailing of a siren - The wailing of a siren 
3. The .sound of a. 750 Hz wooden whistle - The flushing of. a toilet. 
4. The wailing of a siren - The wailing of a siren (different than pair 
..'no. 2) 
5. The barking of a dog ~ The barking of a dog 
6. .The sound of a. 200 Hz wooden whistle - The sound of a 2000 Hz wooden 
whistle 
7. Ringing bells - Ringing bells 
8. The sound of a 500 Hz wooden whistle -.The sound of a 500 Hz wooden 
whistle 
1 
The above-mentioned whistles are part of a set of wooden whistles, each 
being calibrated at a different frequency which approximates a pure-tone. 
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9* The sound of an old manual movie projector - The sound of a hand 
slapping a face 
10. The crowing of a rooster - Rhythm pattern of the crowing of a 
rooster played on a 750 Hz wooden whistle 
11. Drum beats - Hands clapping 
12. The sound of middle !fCf! played on the piano - The sound of middle 
"C" played on the piano. 
There was a 3-4 second interval between each paired sound. The long-
est duration of a sound was 8 seconds (the flushing of a toilet), but all 
the other sounds were much shorter. Every two sounds had the same duration 
timed by a stop watch. 
(c) The Recognition Test consisted of 11 pre-recorded en-
vironmental and musical sounds, and 11 pages of pictures, four to a page. 
One picture on each page served as a nop-verbal symbol for the true sound 
source, while the other pictures symbolized other sound sources. The first 
sound - the banging of a hammer - was used for demonstration and trial. 
The remaining ten sounds were identical to those used on the Detection Test. 
The sounds and pictures were presented in the following order: 
The Sound The Pictures 
1. The banging of a hammer - a hammer; a dog? a water tap; a bird* 
2. The wailing of a siren - an ambulance; a cat; a tractor; a car. 
3. The flushing of a toilet - a toilet; a train; a tractor equipped 
1 
with a front-end loader ; hands-
el apping* 
4. The crowing of a rooster - a rooster; an alarm clock; a bird; 
a dog* 
1 
This tractor will be referred to in the future as tractor FEL* 
64 
The Sound (continued) 
59 Ringing bells 
6. Drum beats 
7. The barking of a dog 
8. Hands clapping 
9. Repeated rhythm (J^ J-) 
played on stick-castanets 
10 . The meowing of a cat 
11. The sound of middle "C" 
played on the piano 
The Pictures (continued) 
bells; a conga drum; a bus; a cow, 
a child beating on bongo drums; a 
child playing a violin; a child play-
ing a recorder; a child playing a 
guitar. 
a dog; a jet fighter; a girl with an 
open mouth; a telephone, 
hands' clapping; a tractor; a car; a 
Cat e 
stick-castanets; a triangle; bells; a 
boy with mouth open wide. 
a cat; a duck; a television; a water 
tap* 
a piano; a tractor; a dog; a truck. 
The pictures were randomly placed on the page and were arranged so that 
'they would appear equally attractive in terms of their size and colors. 
Black and white pictures and colored pictures were placed on separate pages. 
The nursery school teachers verified that all the children were familiar 
with the above pictures. Sounds such as the meowing of a cat, the barking of 
a dog# and the crowing of a rooster, are environmental sounds familiar 
to the children at "Micha11. 
The childfs task on this test was to listen to a given sound and point 
to the correct sound source picture. 
(d) The Comprehension Test was designed so that it would-be 
one level above recognition, yet remain on a basic level of abstraction. 
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The test consisted of six pre-recorded environmental sounds and 18 
pictures,- three for each sound . One of these three served as the associa-
tive picture which related to the presented sound; for example/ a picture 
of a nail which corresponded to the banging of a hammer. The first sound, 
the cackling of a hen^ was used for demonstration and trial. The sounds and 
pictures were presented in the following'order: 
. - - The Sound - The Associative Picture and the Other Two 
Pictures 
1. The cackling of a - two eggs; a stop watch; bottles. 
hen 
2. The banging of a - a nail; a salad; a sailboat, 
hammer 
< 3* The meowing of a cat - a dish of milk; a plant; a watch. 
4. The wailing of• .a - a burning house; an apartment building; a 
siren. '••'..-
sailboat*' • • 
'5. The flushing of a - a child sitting on a chamber pot;'a child 
toilet 
lying down in a bed; a woman holding a 
closed pitcher.. 
6. The barking of a dog— a bone; a pen; .a stuffed bear. 
Only four of the ten sounds presented on the Detection and the Recog-
nition Tests were used heref .because, associative pictures appropriate for the 
comprehension level .of . these children-were-not. available. •.. 
The-child.1 s-task: was to listen to- a sound and point to the correct 
associative picture. 
1 
When using this test/,each picture should be mounted.on a separate page, 
Then, the .child should be presented with three pictures'f one of which is 
the correct associative picture. 
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Equipment 
For recording, playback, and analysis of sounds, the following pieces 
of equipment were usedi 
1. A JVC Stereo Cassette Recorder (Model RC-S 5 JW/C), which was 
used for the initial recording and for final presentation by 
connecting it to the audiometer. 
2. A TDK (CrO ) cassette, on which the sounds were recorded* 
3. A Sony Stereo Cassette Deck (Model TC-K65), which was used to pre-
pare the cassette for final presentation on the tests. 
4. (a) Audiometer-Amplaid 300 (Model CR5), which is used in Haifa, 
(b) Audiometer-Maico (Model MA-24B), which is used in Tel Aviv. 
5. A Federal Scientific Spectrum Analyzer (Model UA14). The spectrum 
analyzer is an electrical instrument which is designed on the basis 
of a family of filters tuned in different frequency ranges. The 
instrument measures the energy distribution of a signal (amplitude) 
•as a function of frequency, and was used to analyze some of the 
presented sounds. 
Classroom Behavior Inventory (Schaefer & Aaronson, adapted version) 
This inventory is designed for collecting ratings on social,'emotional, 
and task-oriented behavior in the classroom, for preschool to early primary-
school children (Schaefer & Aaronson, 1973). The adapted version of this in-
ventory appears in Appendix H. It consists of 60 statements about the childfs 
behavior. The answer to each statement can be one out of four possibilities! 
Is the child "very much like" what is described in the statement, "somewhat 
iike!% "very little like", or ' "not at.. all 'like11, The scores for these answers 
are 4/3, 2, and 1 points, respectively. The 60 statements form 12 five-item 
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scales that describe different dimensions of the childfs behavior (see Appen-
dix R) . 
This inventory was designed for hearing children. After a discussion 
with the teachers and the psychologist at "Mi.cha", it was decided to adapt it 
for hearing-impaired children by taking out statement nos. 10, 25, 35, and 46, 
which seemed irrelevant to these children. These statements werei 
10. Has a low or unsteady voice when speaking before a group (scale: 
self-consciousness). 
25. Always has something to say in a group discussion (scale.; verbal 
expressiveness). 
35. Becomes so absorbed in what he is doing, he may not hear you talk 
to him (scale: concentration). 
46. Speaks to the teacher in low, uncertain tones with much effort 
(scale: self-consciousness). 
Statement no. 23 (scales concentration), which originally was "remains 
quietly at work, even with noises and other activities around him", was 
changed to "remains quietly at work even with other activities around him". 
The child's score on each scale was the sum of scores (the circled 
numbers on the four-point scale) given to the statements that form each 
scale (see Appendix R). The adjustment rating for each child (see 
Appendix R) was the total sum. of scores on the 12 scales. The scores 
on the even-numbered scales were transformed to conform to the format of 
the odd-numbered scales, i,e.# high scores denoting maladjustment, low 
scores standing for well-adjusted behavior, 
Non-Standardized Assessment of Spontaneous Pictorial Creation 
This assessment was carried out to provide a global picture of each 
childfs personality. Information obtained by this assessment on social, 
emotional, and task-oriented behavior was used as an additional criterion 
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for examining the second hypothesis. The childrenfs spontaneous pictorial 
creation included drawings as well as paintings which were done at "Micha"* 
Procedure 
In order to secure permission for conducting this study, consent forms 
were signed by the educational principals at !lMichafS in Haifa and Tel Aviv 
(see Appendices A, B, and C). 
After screening the children individually for their cognitive function-
ing and comparing all data taken from their files, six matched pairs were 
chosen for the experimental and the control groups. 
The pre- and post-measures consisted of: 
1. Assessment of the Use of Residual Hearing. Each sound used on the 
tests was initially recorded one time on the JVC stereo cassette recorder. 
Then^ the stereo cassette deck was used to re-record the initial sounds as 
many times as was needed for each test.- This insured that the repetitions 
of each sound were uniform; for example, for the Detection Test*, each sound . 
was recorded 1.0. times so that the researcher would not have to rewind the 
cassette over and over again until the threshold was determined. 
Prior to testing,. this assessment was tested with a group of five 
children with normal hearing in a regular nursery school to examine whether 
or not it was cognitively appropriate for that age group. These children 
were, on the average, 6 months younger than the children in the study. Thus-, 
a possible cognitive gap between the two groups was•taken into account.. 
This finding is reported in the literature (Meadow, 1980). The hearing 
childrenss performance on'the tests was perfect (the Detection Test was not 
included, of course)* 
The children at "Micha" undergo routine check-ups, both audiological and 
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medical. The audiological check-up includes various hearing tests, tympano-
metry, examination of hearing aids, etc* The medical check-up includes an 
otoscopic examination, syringing of ear, insertion of ventilation tubes, 
etc. If any part of the check-up pointed to a need for treatment, the pre-
and post-tests were delayed until the treatment was completed. At no time 
did it occur that a child was tested after the period allotted for the pre-
and post-tests. 
The tests were administered to each child individually. A maximum of 
two tests were administered to each child on a given day. If the child 
seemed unable to concentrate, tired, etc., she was. tested at another time* 
Tests were conducted in the audiometric room at "Micha", and the sounds 
were presented through two loudspeakers by connecting the JVC tape recorder 
to the audiometer. There was always someone familiar to the child sitting 
with her in the room. During the tests, each child wore her own hearing 
aids. An experienced audiologist checked to make sure that the hearing aids 
were functioning properly. The children wore the same hearing aids on both 
pre and posttests. 
Before each test, the task was demonstrated, and the child had a few 
trials to check whether or not she understood the task. If she did, she was 
reinforced according to her own mode of communication (total or oral). This 
reinforcement would hopefully serve as a motivational factor during the ac-
tual testing.- If it appeared that she did not understand the task, that 
Tympanometry is the measurement of. ear-drum.: (the tympanic membrane) 
compliance:as. air pressure is varied-in the. external auditory canal* 
It produces clues about the nature of conductive disorders (Katz, 
1978, pa 350). 
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specific test was not administered to her. The person sitting with her 
during the tests was instructed not to respond either positively or nega-
tively -to her responses. Only at the end of each test did the child re-
ceive a piece of candy as reinforcement, regardless of her performance. 
While the sounds were -being presented, the external gain control of 
the audiometer was calibrated so that the overall intensity averaged 0 dB 
on the Vu meter (Volume unit meter). Thus, the intensity of each presen-
ted sound was controlled. 
Both audiometers were calibrated. 
Prior to the pre and posttests, the same conventional audiometric 
test used on the Detection Test (see below) was administered to each child, 
in order to determine thresholds for those sounds on the other tests which 
were not presented on the Detection Test. These thresholds were used as 
reference points for the intensity presentation level of each sound. On 
the Recognition and the Comprehension Tests, sounds were presented at 25 
1 dB sensation level (SL) , On the Discrimination Test, each sound in a 
pair was presented at 25 dB SL as well. 
The testing procedures were as follows: 
^ The Detection Test. The "up 5 down 10" method (Katz, 1978) was 
used in order to determine the childfs threshold for each sound. The re-
searcher started administering the sound at an intensity level high enough 
to be definitely heard (about 95 dB)• The child was thus able to identify 
the sound exactly and to give a definite .response. If intensity levels 
close to the child's hearing threshold are used at the beginning of the 
Sensation Levels Sound pressure in dB with reference to the pressure re-
quired at the threshold of audibility for that sound 
(Gulick, 1971, p* 240). 
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test, she might fail to respond as she is not sure of what she should 
hear. As .soon as the sound was heard, the child responded to the sound 
by placing a block upon -the table, or dropping it into a box, putting 
"rings" on a stick to build a "color cone% etc. When the initial sound 
was. perceived, intensity was reduced progressively in 10-dB steps* When 
a level was found at which the child failed to respond, intensity was in-
creased by 5 dB. If she heard this increment, the sound was reduced 10 dB„ 
If she did not, the sound was increased in 5-dB steps until she responded 
again. Lastly, this level was decreased once more until the child failed 
to respond. The last intensity level at which she responded determined 
her hearing threshold for that sound. The essence of this method is that 
a 5-dB increment is always used if the preceding sound was not heard, and 
a 10-dB-decrement is always used when the sound is heard. 
This conventional audiometric test was familiar to the children from 
their past experience at "Micha". 
In order to prevent false detection because of "clicks" generated by 
the recorder start-up, the audiometer was set each time to 0 dB, so that 
the sound was inaudible. Once the location of the actual test sounds was 
determined, the intensity was increased to the desired level, 
The mean threshold (in dB) for the ten presented sounds determined 
the detection performance of the child (see Appendix M). 
Sometimes this test was divided into two parts (five sounds in each) 
which were administered at different times, because for some children, 
being attentive until their thresholds for 10 sounds were determined was 
an overwhelming task* It was necessary to work quickly, especially with 
those children who were tested on all the sounds in one setting. However, 
the researcher took into account the rate at which a given child could 
work and proceeded accordingly. For example, as soon as the child re-
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sponded by dropping a block when she heard the sounds another block was 
placed in her hand by the person sitting with her in the room* This kept 
the child involved and usually prevented her from deciding just at that 
point that she was tired of playing and that the game was over* 
(b) The Discrimination Test. The child was instructed to listen 
to 10 pairs of sounds and to say whether or not these sounds were the same 
or different. As previously mentioned, there was a demonstration and a 
trial. During the test, there was only one response allowed for each 
pair. 
It was beyond the scope of this study to rate the level of difficulty 
of these pairs. Therefore, all responses were scored equally. 
The discrimination performance of each child was measured by the num-
ber of correct discriminations out of the 10 presented pairs of sounds 
(see Appendix N). 
(c) The Recognition Test, After a demonstration and a trial, the 
child was instructed to listen to a. sound and point to the picture of this 
sound source. She could choose one out of four different pictures. During 
the test/there was only one response allowed for each sound. Just as 
with the Discrimination Test, it was impossible to rate the level of 
difficulty. Therefore, all responses were scored equally. 
The recognition performance of each child was measured by the number 
of correct recognitions out of the 10 presented sounds. When an in-
correct response was given, the incorrectly identified sound source was 
notated also (see Appendix O). 
(d) The Comprehension Test* Approximately one week prior to the 
pretest, each child was tested individually to determine whether she could 
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relate the picture of the sound source to the correct associative picture 
which was presented with two other pictures; for example, relating a pic-
ture of a nail to a picture of a hammer. The other two pictures along side 
of the hammer were a salad and a sail boat (see Appendix G)* All children 
correctly performed this visual task. Because of this result, no auditory 
stimulus needed to be omitted later in the test. 
During the test, the child was instructed to listen to a sound and 
point to the picture which related to this sound. Again, there was a de-
monstration and a trial. The child could choose one out of three different 
pictures* There was only one response allowed for each sound,, All re-
sponses were scored equally. 
The comprehension level of each child was measured by the number of 
correct associations to the five sounds presented to her (see Appendix P). 
2* Classroom Behavior Inventory (adapted version), The nursery school 
teachers were asked to describe as accurately as possible how each child 
behaves, by circling one of the four possible answers on a 4-point scale. 
They were asked to base their responses upon their personal observation 
and experience with the child, and not to confer with anyone else about 
the child before completing the Inventory. The final ratings appear in 
Appendix Re 
3. Non-standardized'Assessment of Spontaneous Pictorial Creation. 
The childrenf s spontaneous drawings and paintings which were done at 
lfMicha" one month prior to the intervention period and during the last 
month of the intervention were collected and submitted for assessment to 
Mr. Perez Hesse/ who is an expert in the field. He had no expectations 
Perez P. Hesse is a registered art therapist, senior lecturer and direc-
tor of the project for the studies of creative and expressive therapies 
at Haifa University, Israel. 
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as to the outcome of the assessment and no information of the kind of in-
tervention . Unfortunately, the examination was not a "blind!f one, with 
regard to the identity of the two groups (experimental or control) as well 
as to the time the pictorial work was produced (pre or post). In each 
group, a pre- and a post-assessment of the pictorial work was done on each 
child. Each set was examined as a whole and not according to its internal 
chronological order. The assessment for each child is given in detail in 
Appendix T. 
The Experimental Intervention 
Following the administration of premeasures to each-child, the ex-
perimental group was exposed to auditory training through music, which was 
given by the researcher (see Appendix U). None of the children in this 
group had any such previous experience* The sessions took place at 
"Micha", Haifa, on alternate days, twice a week, for 30 minutes per session. 
The experimental group (six children) was usually divided into two 
groups of three children in each, taking into consideration the cognitive 
functioning of each child as well as behavioral'an# social problems that 
could arise in interactional situations between specific children. Vari-
ables related to hearing impairment were not considered in. dividing the 
group, since it was assumed that the more profoundly deaf would benefit 
from being in a group of children whose residual hearing is better. At 
least in the beginning, the more profoundly deaf child might learn through 
imitation. If two or more children were absent, only one session was 
given on that day, by combining both subgroups. 
Pre means one month prior to the.intervention and post means during the 
last month of the intervention* 
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The mode of coirmunication used in the sessions was total, since that 
is the one used at "Micha", Haifa. 
There was always a nursery school teacher present in the room, help-
ing the researcher- to explain the different tasks or to demonstrate them 
when necessary. Sessions were- always at the same time in the morning. 
During the sessions, the children wore their own hearing aids. Before the 
start of each session, the hearing aids were cheeked if they were func-
tioning properly. 
There was a total of 24 sessions, or 12 hours of training* 
Following the intervention, the individualized postmeasures were ad-
ministered- to each child. 
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CHAPTER IV 
Preliminary Results 
Matching Pairs as a Control Technique 
The children in this study were assigned to an experimental and a 
control group by matching pairs on a variety of variables, which might have 
bearing on the outcome of this study (background data on the children are 
presented in Appendix D). Matching was done on the following variables: 
biographical, socioeconomic, variables related to hearing impairment, cog-
nitive functioning. Due to the small size of the sample (N=6 in each 
group), nonparametric tests were employed to examine possible initial 
differences between the two groups (Siegel, 1956). 
Regarding the biographical variables, the Walsh test showed no sig-
nificant differences between the two groups on the variables of age and 
birth order (see Appendix I). A significance test for matching the child-
ren on the variable of sex was not necessary due to the identical propor-
tion of boys and girls in the two groupss 4 boys and 2 girls in each (see 
Appendix I). 
For the two socioeconomic variables - housing density and welfare 
support - the Walsh test and the Fisher exact probability test, respective-
ly ,•showed no significant differences between the two groups (see Appendix 
J). Although the socioeconomic variables of parents1 occupation and par-
ents1 country of origin (nominal data) were considered for matching, it was 
impossible to carry this out due to the small sample size (see Appendix J). 
However, a noticeable difference between the two groups was revealed on the 
The Walsh test examines the algebraic difference score (dL) for each 
matched pair (Siegel, 1956). 
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variable of parents1 country of origin; All fathers of the children in 
the control group were born in. North Africa, Arabic countries, Yemen, or 
Asia; this in contrast to only one father in the experimental groups who 
was born in one of these countries. This difference was unavoidable due to 
the small sample size available for this study. 
The Walsh test for three out of four variables related to hearing im-
pairment indicated no significant differences between the two groups (see 
Appendix K). These variables were: aided hearing level, onset of hearing-
aid use, hearing/hearing-impaired siblings. Matching^pairs on the fourth 
variable - hearing/hearing-impaired parents - was perfect (see Appendix D)m 
On the basis of mental age as a measurement of cognitive functioning, 
there were no significant differences on the Walsh test between the two 
groups (see Appendix L). 
As previously mentioned, all children were found to have bilateral 
1 
sensory-neural hearing impairment, for the most part of congenital origin , 
and had no handicap other than hearing impairment. 
In summary, out of 12 variables taken into consideration, matching 
was achieved on 10. The results are presented in Table 1. 
Results 
1* Assessment of the Use of Residual Hearing 
(a) The Detection Test, The results of this test are presented in 
Appendix M. The Walsh test showed no significant differences in the de-
tection performance between the two groups. Thus, after the training 
given to the experimental group, the difference between the improvement in 
detection performance (in dB) of both groups was not significant. Two 
All the children in this study were suspected of having a hearing loss at 
no later than seven months of age. 
Table 1 
The Experimental and Control Groups: 
Level of Matching Achieved for Twelve Variables 
Variable 
Biographical 
Socioeconomic 
Variables 
Related to 
Hearing 
Impairment 
[Cognitive 
Functioning 
• Sex 
Age 
Birth Order 
Parents' Occupation 
Parents1 Country of QrigjLn 
Housing Density 
Welfare Support 
Aided Hearing Level 
Hearing/Hearing-Impaired Parents 
Onset of Hearing Aid Use 
Hearing/Hearing-Impaired Siblings 
Mental Age 
Level of Matching 
Achieved 
Identical Proportion 
! of boys and girls 
No significant 
I differences 
No significant 
differences 
1 Matching impossible 
! to carry out 1 
Matching impossible 
' to carry outa 
No significant, i 
differences 
No significant 
differences. 
No significant 
differences 
Perfect 
matching 
No significant 
differences 
No significant 
differences 
No significant 
differences 
A noticeable difference between the two groups was revealed; All 
fathers of the children in the control group were born in North Africa^ 
Arabic countries, Yemen, or Asia; this in contrast to only one father 
in the experimental group, who was born in one of these countries. 
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further analyses revealed no significant differences between the two 
groups either in the detection performance of the environmental sounds or 
in that of the musical ones (see Appendix M). 
Means and standard deviations of the differences between the pre and 
posttests in detection performance.(in dB) for all ten presented sounds, 
the six environmental sounds, • and the four musical ones are presented in 
Table 2. 
Examination of the results in Appendix M shows that despite the 
spectral differences in the stimuli (see Appendix E), most of the thresh-
olds clustered around the child-1 s best threshold on the pure-tone audio-: 
gram. This follows from the fact" that when any segment of the spectrum 
of the stimulus was in the range of the child's pure-tone, audiogram, she 
responded. 
The mean.'threshold for "each sound, is presented"'in Appendix-M. In 
both groups,. the lowest threshold was that of hands clapping, and the high-
est was that of ringing bells. This was observed both on the pre and post-
L» fc2 b L b e 
(b) The Discrimination Testa The results of this test are presented 
in Appendix N. The Walsh test indicated a significant increase in the 
discrimination performance of the experimental group in comparison with 
that of the control group (p < .05, one-tailed)* This is taken to indi-
cate that, due to the intervention, the improvement of the experimental 
group in the discrimination performance was significantly higher than that 
of the control group. 
Table 2 
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The Detection Test for Experimental and Control Groups: 
Means and Standard Deviations of Differences 
Between Pre and Posttests in Detection Performance 
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1 SD(D) 
M(D). 
SD(D) 
M(D) 
SD(D) 
E x p e r i m e n t a l 
2 . 3 
3 . 1 
1.8 
3 . 3 
2 3 
3 . 3 
I C o n t r o l 
(N=6) 
1.2 
1.3 
1,0 
1.6 
1.8 
1.3 ' 
a
 M(£)^ = M[M (Pre) -M(Post)] 
81 
Means and standard deviations of the differences between the pre and 
posttests in discrimination performance for both groups are shown in 
Table 3. 
This finding is in line with the first hypothesis of this study. 
(c)
 The Recognition Test. The results of this test are presented in 
Appendix 0. Just as with the Discrimination Test, the findings support 
the first hypothesis and indicate that due to the intervention, the im-
provement of the experimental group in the recognition performance was 
significantly higher than that of the control group (Walsh test, p < .05, 
one-tailed). Two further analyses were carried out to determine if, due 
to the intervention,there were any differences between the two groups in 
the recognition of environmental sounds versus musical ones. The Walsh 
test (see Appendix 0) showed no significant differences in the recognition 
of environmental sounds, but indicated that due to the intervention, the 
improvement of the experimental group in the recognition performance of 
musical sounds was significantly higher than that of the control group 
(which was negative) (p < .05, one-tailed). This finding was significant 
well beyond the .05 level (p < .02). Means and standard deviations of the 
differences between the pre and posttests in the recognition performance 
of all ten presented sounds, the six environmental sounds, and the four 
musical ones are presented in Table 4. 
(d)
 The Comprehension Test. The results of this test are shown in 
Appendix P. The Walsh test showed no significant differences in the com-
prehension level between the two groups. Thus, after the training given 
to the experimental group, the difference between the improvement in the 
comprehension level of both groups was not significant. Means and stand-
ard deviations of the differences between the pre and posttests in the 
Table 3 
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The Discrimination Test for Experimental and Control Groups: 
Means and Standard Deviations of Differences Between 
Pre and Posttests in Discrimination Performance 
M(£)a 
SD(D) 
Experimental 
(N=6) 
2.7 
1.2 
Control 
(N=6) \ 
e3 
.5 
M(D) = M(Post-Pre) 
Table 4 
The Recognition Test for Experimental and Control Groups: 
Means and Standard Deviations of Differences Between 
Pre and Posttests in Recognition Performance 
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comprehension level for both groups are presented in Table 5. 
As previously mentioned, four sounds used on the Recognition Test 
were also presented on this test. Each child was presented with these 
sounds regardless of her failure to recognize the same sounds on the Recog-
nition Test. Closer examination of the results on the Comprehension Test 
revealed that though there were sounds which were not recognized on the 
Recognition Test, on the Comprehension Test, the correct associative pic-. 
tures related to these same sounds were identified. For example, 13 re-
sponses on the pre and posttests of both groups on the Comprehension 
Test were correct for the flushing of a toilet, whereas on the Recognition 
Test, the same children gave 13 responses which were incorrect for the 
same sound (this holds true for 11 correct responses on the Comprehension 
Test, for the barking of a dog). This finding will be discus$ed in 
Chapter V. 
Since comprehension entails the use of intellectual potential,- the 
relationship between mental age (as a criterion of intellectual function-
ing) and the Comprehension Test scores as a measure of comprehension level 
was determined by computing the Spearman Rank Correlation Coefficient (see 
Appendix Q). These correlations are presented in Table 6# 
The only significant•correlation was found on the posttest of the 
experimental group (r =.892, p < .05)., In both groups, there was a marked 
~ — 1 3 — - . • 
increase on the posttest correlation in comparison with that on the pre-
test. 
A noteworthy finding is the performance level of child K from the 
experimental group and her match from the control group - child L. These 
two were diagnosed as having a severe hearing loss (see Appendix D ) , a 
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Table 5 
The Comprehension Test for Experimental and Control Groups; 
Means and Standard Deviations of Differences Between 
Pre and Posttests in Comprehension Level 
M (D) a 
SD(D) 
Experimental 
(N=6) 
1.3 
1.9 
Control 1 
(N=6) 
.2 
.7 
M(D) = M(Post-Pre) 
Table 6 
Correlation Between Mental Age and Comprehension Test Scores 
for Experimental and Control Groups 
Pre 
Post 
Experimental 
(N«6) 
r =
 e2J6 
—s 
r = .892 
Tp < .05) 
Control 
(N=6) 
r1 = .016 
—s 
r = *600 
—s 
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Table 5 
The Comprehension Test for Experimental and Control Groups: 
Means and Standard Deviations of Differences Between 
Pre and Posttests in Comprehension Level 
j M(D)a 
SD(D) 
Experimental 
(N=6) 
1.3 
1.9 
Control 
(N=6) | 
.2 
a7 | 
M(D) = M(Post-Pre) 
Table 6 
Correlation Between Mental Age and Comprehension Test Scores 
for Experimental and Control Groups 
Pre 
Post 
Experimental 
(N«6) 
r =
 a2J.6 
r = .892 
7p < .05) 
Control 
(N=6) 
r- ^ .016 
—s 
r = «600 | 
-~s 
85 
fact which made their performance level very different from that of the 
other children in this study. They reached the highest level possible on 
the Discrimination and the Comprehension Tests, especially child L* This 
child's performance on the Recognition Test was very high as well. 
Child D, from the control group, whose diagnosis is profound hearing 
loss, functioned almost on the same level as children- K and L whose-diag-
nosis is severe hearing loss. These findings will be elaborated on in the 
discussion. 
• In summary,. on two levels of auditory perception (discrimination and 
recognition) out of four, the experimental group exhibited a significant in-
crease in the use of residual hearing,-in comparison with that of the control 
group, a finding which is in line with the-first hypothesis of this study. 
On the most basic .level and on the' highest one (detection and comprehension)^ 
no significant differences were found between the, two groups. However, on 
the Comprehension Test, a significant correlation on the posttest of the ex-
perimental 'group was- detected between mental age and the posttest scores-.. 
No significant correlation was indicated in the control group. 
2S Assessment of Social, Braotional# and Task-Oriented Behavior 
The Classroom Behavior Inventory (adapted version) and the non-stand-
ardized assessment of the children's pictorial creation were used in- order 
to test the second hypothesis, which stated that along with the increase in 
auditory functioning, the experimental group would exhibit some improvement 
in social, emotional,, and task-oriented behavior, in comparison with the 
control group. 
(a) Classroom Behavior Inventory (adapted version). Th^ results of 
this inventory are presented in Appendix R. The Wilcoxon matched-pairs• 
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signed-ranks test showed no significant differences between the two 
groups, neither on any of the scales nor on the adjustment rating (see 
Appendix S). In other words, the second hypothesis of this study was not 
borne out by this inventory. 
Means and standard deviations of the differences between the pre and 
posttests on each scale, as well as on the adjustment rating for both 
groups, are presented in Table 7. 
(b) Non-standardized Assessment of Spontaneous Pictorial Creation. 
The main components of the assessment werei .organization, motoricity, re-
petition, intensity, conformity, form, color and composition, color-form 
relations, response to material stimuli, influence of shape of the sheets 
etc, 
The difference in availability of black and white paint was taken 
into consideration and allowances were made in the assessment. In three 
nursery schools out of four, black was always included, whereas in the 
fourth one, black was not at the disposal of the children. The work of 
two children in the experimental group and that of one child in the control 
group came from the latter* In two nursery schools which included three 
children in the control group, white was not included*, 
The pre- and post-assessment of each child is summarized in Appendix T 
There seemed to be a marked difference between the experimental and 
2 
control groups regarding certain aspects highlighted by the assessment: 
The Wilcoxon test examines the rank of the algebraic difference score 
(cL) for each matched pair (Siegel, 1956). 
2 
These aspects relate to interpretations made about the childrenfs cogni-
tive, social, emotional, and task-oriented behavior, in addition to the 
main components previously mentioned, as specified ia-Appendix T. 
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1. In the experimental group, four out of five children showed a definite 
improvement (children A,E,G, and I), and one showed no improvement 
(child C). No assessment was carried out on child K because her pic-
torial work, which was done during the last month of the intervention, 
was not available to the researcher. 
2. In the control group, no major changes could be detected in four out of 
six children (children D,F#J# and L). One child showed definite im-
provement (child B), and one - some regression (child H) , 
In order to further validate these findings, the written reports on the 
childrenfs pictorial work were read to two out of the four teachers in-
volved , without their being informed of the childss identity. These two 
were the teachers concerned'with the experimental group in Haifa. In spite 
of some character traits and symptoms common to most of the children and 
therefore mentioned in the assessment of the pictorial work# the teachers 
were generally able to differentiate and relate each assessment to the pro-
per child. Seven children out of 8 were identified. No verification was 
made with the teachers in Tel Aviv because of technical difficulties. 
These findings are in keeping with the second hypothesis of this study, 
though they were not detected through the use of the Classroom Behavior In-
ventory. Possible reasons for this will be discussed in Chapter V. 
Summary of Results 
The results of this study are presented in Table 8. 
It should be brought to the readerss awareness that the results on all the 
assessments administered to the control group revealed no noticeable 
differences within this group, between the three children from Tel Aviv 
(oral communication) and the three from Haifa (total communication), 
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Table 8 
Summary of Results 
Findings 
1. Increase in the 
use of residual 
hearing 
(First 
hypothesis) 
2. Improvement in 
social, emotional, 
and task-oriented 
behavior 
(Second 
hypothesis) 
1 Assessment 
Procedures 
Assessment of the Use 
of Residual Hearing 
(a) The Detection Test 
! (b) The Discrimination 
! Test 
(c) The Recognition 
Test 
(d) The Comprehension 
Test 
(a) Classroom Behavior 
Inventory 
(adapted version) 
(b) Non-standardized 
Assessment of 
Spontaneous Pictor-
ial Creation 
Statistical Tests 
and Results 
Walsh test, NS 
Walsh test, p < ,05 
Walsh test, p < *05 
(1) Walsh test, NS 
(2) Significant correla-
tion in the expejri^ 
mental group between 
mental age and the 
posttest scores 
(r =*892, p < .05) 
Wilcoxon test, NS 
Improvement confirmed 
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CHAPTER V 
Discussion 
Matching Pairs 
Before discussing the results of the study, it is necessary to brief-
ly consider the possible effects of some uncontrolled variables which may 
have had an influence on these results. 
As previously mentioned, the children were successfully matched on 10 
out of 12 variables. Although the variables of parents1 country of origin 
and parents1 occupation were considered for matching, it was impossible to 
carry, this out due to the small sample (N==6 in each group) . However, a 
noticeable difference between the experimental and the control groups was 
revealed on the variable of parents1 country of origin (see Table 1). 
These variables may have had an impact on the development of the children 
and necessarily, on the study results as well. 
Two other variables which could influence the results were unaided-
hearing level and etiology of deafness (see Appendix D)„ Due to lack of 
data, matching was not done on these two. The childfs unaided-hearing 
level is one indication of the integrity of the auditory mechanism and 
may, therefore, be related to the childfs ability to utilize amplified 
sound (Northern & Downs, 1974), The etiology of deafness relates to age 
at onset of deafness, to possible additional handicaps, and to parental 
attitudes about the handicapped child. Where the cause of deafness is 
unknown, for example, parental anxieties are greater (Meadow, 1980). As 
previously mentioned, nQne of the children had any additional handicap, 
and all were suspected of having a hearing impairment no later than seven 
months of age. However, it was impossible to control for the age at on-
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set of deafness. 
Concerning the different philosophies of intervention, such as total 
communication at "Micha", Haifa, versus oral communication in Tel Aviv, 
though these also may influence the children's development, they were not 
controlled. Although all children in the experimental group were exposed 
to total communication, half of the control group was exposed to oral 
communication and half - to total (see Method). However, the absence of 
noticeable differences in performance between the two subgroups within the 
control group (see possible explanation on p. 59) implies that in this 
study, the philosophical approach was not a relevant variable. 
Other variables which were impossible to control were, for example, 
exposure to music at home, amount of time hearing aid is used at home, 
parentsf education, etc. 
The researcher is aware of the fact'that the six matched pairs which 
were included constitute a very small sample. This was due to the follow-
ing reasons: 
1, The population of hearing-impaired preschool children who are 
treated in the educational setting of "Micha11 is numerically small. 
2. The children were--matched on quite a few variables. On the one 
hand, such matching allowed for a more specialized and homogeneous sample* 
On the other hand, it limited the size of the sample. 
Obviously, it is impossible to either have perfect matching or to con-
sider every important variable when planning the selection of the children. 
However, in keeping with the literature (e.g., Boothroyd, 1982? Farber, 
i960; Kew, 1975? Meadow, 1980; Zwibel, 1979), it appears that the most 
critical variables, regarding an investigation of hearing-impaired children, 
were successfully controlled in this study. 
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The Effects of Auditory Training Through Music 
As stated in the Introduction, this study investigated the effects of 
auditory training through music, conducted in groups, on hearing-impaired 
preschool children. These effects were; 
1. Impact on the use of residual, hearing * 
2.. Gains in social, emotional, and task-oriented behavior. 
Impact on the Use of Residual Hearing 
In general, the findings of this study imply that auditory training 
through music can improve certain auditory abilities which will be speci-
fied later. As previously mentioned, four major hierarchical levels of 
auditory perception, in increasing complexity (Boothroyd, 1982), were 
chosen for assessing the use of residual hearing. Each of these levels •-
detection, discrimination, recognition, and comprehension - requires cer-
tain abilities on the part of the child. Since the performance on the 
various tasks did not improve uniformly, a discussion of which abilities 
were effected is in order* 
The training did not succeed in improving the childrenss ability to 
detect sounds at a lower intensity, i.e., the children actually remained 
at their behavioral threshold determined on the pretest of the Detection 
Test. It is probably that for this young age group, this threshold was 
their behavioral and not physiological threshold (see Introduction), be-
cause it is reported in the literature (Boothroyd, 1992) that detection 
performance of young hearing-.impaired children may change in the course 
of time, due to maturation, training, or both, until the gap between de-
tection performance and detection capacity is narrowed. 
It is important to note that the Detection Test was the only test in 
this study which related to threshold level phenomenon. All the other 
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tests related.to. super-threshold, auditory.functions, and indeed, there is 
awareness today in the literature (Katz, 1978) that the psycho-acoustic 
requirements for performing at threshold are different than those for 
performing at a super-threshold level* One possible reason for the lack 
of significant differences between the improvement in detection perfor-
mance of both groups is that this training program did not employ thresh-
old level stimuli» 
Another ability required in auditory perception is auditory memory. 
The fact that the improvement of the experimental group in discrimination 
and recognition performance was significantly higher than that of the 
control group can be construed as evidence of improved auditory memory. 
This improvement encompasses both short-term auditory memory, which is 
the ability required on discrimination tests, and long-term auditory 
memory necessary for recognition (Boothroyd, 1982). 
Since the cognitive scheme of "same81 and "different11 required on the 
Discrimination Test had already been mastered by all the children (as 
verified with the nursery school teachers), the improvement shown by the 
experimental group in comparison with that of the control group implies 
that short-term auditory memory may be improved by discrimination exer-
cises practiced regularly within a musical context. 
As reported by Zigmond and Beery (1968), improvement in listening 
skills is directly related to exposure and training.. That was found to 
be true in this study as well: The repeated exposure of the experimen-
tal group to musical sounds, associated with varied motoric, visual, and 
tactile experiences, resulted in an improved long-term auditory memory 
and thus, in a significant increase in the recognition performance in 
comparison with that of the control group. However, this specific expo-
sure did not seem to have any carry over to the recognition of environ-
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mental sounds; this in contrast to the fact that carry over to these 
sounds was evident on the Discrimination Test, although the discrimination 
exercises were practiced with musical sounds. 
These findings may be explained.as follows: Discrimination is an 
auditory function which requires little, if any, intelligence; even de-
corticate laboratory animals retain their ability to discriminate between 
different sounds. Thus, as long as the task of discriminating is under-
stood , it does not matter which sounds are required to be discriminated. 
If the sounds are presented to the child at an intensity level high enough 
to be definitely heard (in this study, each sound in a pair was presented 
at 25 dB sensation level), the difficulty in discriminating will increase 
only as the sounds become more similar in their parameters. 
On the other hand, recognition requires both auditory discrimination 
and learning (Boothroyd, 1982). Such learning necessitates the apprehen-
sion of the relationship between the auditory stimulus and a given object 
and/or its representation. Such representation is essential for long-term 
auditory memory, the latter being the basis for recognition. For the 
development of auditory recognition, two prerequisites are necessary 
(Boothroyd, 1971, 1982): 
1. Adequate detection and discrimination. 
2. Repeated experience of hearing and identifying the sound, which 
will be associated with other modalities (motoric, visual, and tactile), 
by which the children have already developed their perceptual world. 
If a child is trained in only one given set of sounds (in this case, 
musical), there will be improvement only in the recognition of these 
specific sounds. In order to avoid such a limited result, the child must 
be repeatedly exposed to different kinds of meaningful sounds which should 
be associated with varied motoric, visual, and tactile experiences as well. 
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The above point, which relates to training in only one given set of 
sounds, also explains why the two groups did not significantly differ in 
their ability to relate an associative picture to a given sound, i.e., 
to know that a given sound relates to a specific conceptual constellation, 
which was the task on the Comprehension Test. This requires the ability 
to synthesize auditory-recognition.skills with contextual clues (Booth-
roydf 1971). The array of pictures on this test provided the child with 
contextual clues which certainly narrowed her range of choices and was 
designed in order to help her in making the proper decision. In addi-
tion , the administration of the visual-matching task prior to the actual 
test assured that any failures on the Comprehension Test would result from 
misinterpretation of a given sound in a given context rather than from 
difficulties in relating two visual stimuli to each other (see pp. 72-73). 
Such a test design, in which the sound source was not depicted, demanded 
of the child a level of cognition beyond the simple recognition task. 
This also required long-term auditory memory on the part of the child by 
coding the auditory stimulus in order to be able to relate it to a given 
context. However, since long-term auditory memory was improved for mu-
sical sounds but not for environmental ones, and the latter being the 
only ones included on the Comprehension Test (see p. 65 for explanation), 
one would not expect to find significant differences between the two 
groups in their comprehension level. 
Just as with the Recognition Test, the child must be provided with 
multiple opportunities in which she can learn auditory comprehension of 
environmental sounds rather than musical, otherwise, improvement in the 
comprehension level will not be forthcoming. 
Another result due to the training relates to the ability of the 
children to use their intellectual potential* This was demonstrated by 
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the correlation between mental age and the Comprehension Test scores; 
The low correlation between the pretest scores and mental age in both 
groups might have been due to the fact that the hearing impairment and 
the lack of broad auditory experience interfered with the realization of 
the children's intellectual potential* However, the significant correla-
tion on the posttest of the experimental group may suggest that the more 
intensive auditory experience of this group helped the children to use 
their intellectual potential more effectively. 
Three additional findings which bear on super-threshold functioning 
of the hearing-impaired child deserve further attention, the more so# 
they indicate some problems inherent in the assessment of the use of 
residual hearings 
1. On the discrimination task/ one of the most difficult discrimina-
tions to make (as indicated by the number of children who correctly dis-
criminated these sounds) was between the crowing of a rooster and the 
rhythm pattern of this rooster sound on a 750 Hz wooden whistle (see 
Appendix N). These sounds had very fine differences in pitch. When the 
rhythm pattern of two sounds is identical/and the differences in pitch 
are hard to perceive, the task becomes tremendously difficult. This 
substantiates the fact which is reported in the literature (e.g., Soperr 
1978) that profoundly deaf children use rhythm as their primary cue* 
2* On the recognition task# for example, many of the children mis-
took the flushing of a toilet for the train or the tractor FEL (see 
Appendix O). This difficulty can be explained by the fact that some-
times , not all the soundfs spectrum is in the range of the child's audio-
gram; that isr if the differentiating factor between the two stimuli 
falls in that part of the spectrum which is beyond the range of the 
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child's hearing, she may perceive them as similar, whereas the normals 
hearing child will perceive them as grossly different. Therefore, other 
cues, such.as the situational context, time pattern, etc., are needed for 
correct recognition. For a profoundly deaf child, the enormous difficul-
ty on a recognition task.is well expressed by Boothroyd (1982): "The 
childfs task is to abstract, from multiple examples, those features of 
the sound•pattern which are consistent, and therefore informative, and 
to ignore those features which are inconsistent and therefore uninforma-
tive" (pp. 102; 104). This actually relates to the discrimination task 
as well. 
The above example pinpoints.the-difficulty in designing such an 
assessment. Even after extensive discussion between the researcher and 
the nursery school teachers, it was impossible, for the hearing person# 
to foresee the confusion that would arise for-the hearing-impaired child 
in differentiating such sounds as the flushing of. a toilet from the sound 
of a train or from that of a tractor, 
3. On the comprehension task, for example, there were 13 correct 
responses for the flushing of a toilet on the pre and posttests of both 
groups, whereas on the recognition task, the same children gave 13 in-
correct responses for the same sound. This implies that it was more 
difficult to identify this stimulus on the Recognition Test although 
recognition is a prerequisite for comprehension. This apparent incongru-
ity may be explained by the fact that the picture alternatives on the 
Recognition Test depicted items of similar auditory characteristics. In-
terpreting the sound of a toilet as that of a tr^ -in or tractor seems 
possible, if one does not have sufficient cues necessary for correct 
recognition. This confusion did not happen as much with the associative 
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pictures on the Comprehension Test* A similar kind of difficulty as that 
which arose on the Recognition Test could have arisen on the Comprehension 
Test, if the two other associative pictures in addition to that of a child 
sitting on a chamber pot had been, for example, railroad tracks and a pile 
of earth and rocks by the road side (two associative pictures to the train 
and the tractor FEL# presented on the Recognition Test). 
Examination of the performance level of three children on the assess-
ment of the use of residual hearing may throw light on some aspects of the 
nature of this assessment. 
As indicated, child D from the control group functioned on a very high 
level on these auditory tests, a fact which was incongruent to his diag-
nosis as a profoundly deaf child., Since he was one of the children in the 
control group, the researcher was not familiar with him. However, a short 
discussion with his teacher and with the audiologist revealed that his be-
havior during audiometric testing makes it difficult to measure his hear-
ing level, and his residual hearing is actually better, a fact which is 
reflected in his speech. His performance level in this study implies that 
his willingness to perform, which is influenced by his motivation to use 
residual hearing, is increased on a test which includes auditory stimuli 
such as environmental and musical sounds, rather than pure tones. The 
example of this child tends to support the view (see p. 60) that complex 
stimuli may be a better means of determining the physiological threshold 
of children at this age than pure-tone stimuli. 
The very high performance level exhibited by children K and L from 
the experimental and the control groups, respectively, means that the 
specific stimuli included in this assessment are too easy to use with 
children who have a hearing loss of 61 to 90 dB (severe hearing loss), and 
they are only applicable for children with a hearing loss of 91 to 120 dB 
(profound hearing loss)« 
Gains in Social, Emotional, and Task-Oriented Behavior 
It was hoped that the music intervention, whose purpose was to im-
prove the use of residual hearing, would have an impact on the children's 
social, emotional, and task-oriented behavior as well. The study results 
in this area are not unequivocal: Whereas a significant difference in im-
provement, exhibited by the experimental group in comparison with that of 
the control group, was not borne out statistically through the use of the 
Classroom Behavior Inventory, a marked difference between the two groups 
was revealed by the non-standardized assessment of the childrenfs pictor-
ial creation. Therefore, it is worthwhile to discuss the character of 
these two instruments which may have accounted for the discrepancy between 
the above findings. 
Regarding the Inventory, when a teacher is required to rate a given 
child through an inventory such as the One previously mentioned, she in-
evitably tends to compare this child with the other children in the class. 
Thus, her ratings do not actually reflect the childfs own condition, but 
most probably present a picture of the child relative to the class* This 
suggests that changes in the ratings of a given child actually reflect a 
change in the child*s position in the class, in the eyes of the .teacher. 
In addition, the teacherfs perception of both the childfs behavior and 
her position in the class may be influenced by the phenomenon of "primacy 
effect11, which hypothesize^ that people pay more attention to information 
presented when they are first attempting to form some judgment about a 
person? after having formed an initial impression, they pay less atten-
tion to subsequent information (Anderson, 1974). There is evidence, too, 
that when later information is discrepant with earlier information, peo-
ple tend to regard the first information as revealing the "real" person 
and to explain away or to dismiss the later information as not really 
representative (Hilgard et al., 1975). Therefore, it is unlikely to ex-
pect radical changes in the teacher's assessment of the childrenfs beha-
vior when an inventory such as the above is utilized. 
It seems that the use of an inventory of this kind for repeated 
measures is undesirable, and in order to reveal a meaningful change in 
the childfs behavior as an individual, a more objective assessment proce-
dure was called for, such as an inventory based on structured observation. 
Along with the problematic aspects of the Inventory as a research 
instrument, it is necessary to relate to the other tool used to assess 
behavior - the non-standardized assessment of the children's pictorial 
creation. As previously mentioned (see p. 74), this assessment, unfor-
tunately , was not a "blind" one? The experimental and control groups were 
identified as well as the time the pictorial work was produced (pre or 
post). This fact may suggest that the findings were contaminated. None-
theless^ there are good reasons' to believe that improvement in social, 
emotional, and task-oriented behavior will be more pronounced particularly 
in such an assessment, since it may be assumed that for the hearing-im» 
paired child, spontaneous pictorial creation allows her to express her-
self in a way that fulfills needs which, for the normal-hearing child, 
are fulfilled through verbal expression* In addition, whereas the Inven-
tory focuses on the childfs overt manifestations of social, emotional, 
and task-oriented behavior, the pictorial creation expresses more that 
part of the childfs personality which is covert and has not yet found 
overt behavioral expression. This may be a reason for the fact that a 
more noticeable difference was revealed between the two groups through 
the use of the childrenfs pictorial creation. However, additional studies 
are called for in order to determine the effect of the intervention on 
the behavioral changes, which may have been caused by: 
1. The improvement in the use of residual hearing, which initiates a 
series of changes in a feedback-loop-like process: The child gained more 
self-confidence which, in turn, led to improvement of self-image, follow-
ed by more social contacts, willingness to engage in various experiences 
and in task-oriented behavior, all of which were bound to lead back to 
better use of residual hearing; 
and/or 
2. The music itself, used as a therapeutic tool to influence the 
child as a whole (see also Introduction), hopefully brought about de-
sirable change in behavior. 
Conclusions and Implications of the Study 
The ultimate goal of any therapeutic intervention is to achieve 
generalization or carry over of the clientfs functioning to real-life 
situations. It is suggested that the intervention employed in this study 
had a therapeutic value, -since it improved the use of residual hearing, 
and thereby brought about a more effective use of the children's intellec-
tual potential (i.e., a better mobilization of the ego strengths). How-
ever* it seems that the effectiveness of this training is limited, because 
it lacks carry over to the wide variety of auditory stimuli encountered in 
everyday life. Therefore, along with auditory training through music, it 
The reader may refer to Gaston (1968) for discussion and references re-
garding music in therapy. 
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is crucial to provide the child with additional training in environmental 
sounds. Since the conception and implementation of the music program 
proved to be effective, it may be assumed that an auditory-training pro-
gram in environmental sounds, conceived and implemented in a similar way, 
will have positive effects as well. Yet, auditory training through music 
is likely to be valuable in and of itself, because of its potential to 
advance the child as a whole. This latter point requires repeated careful 
investigation, with the possibility of a longer training period along with 
appropriate assessment procedures. In addition, it could be of interest 
to re-examine the effect of the intervention on the child as a whole after 
considerable time had elapsed since the termination of this intervention 
period. Such a re-examination would make it possible to see whether the 
training indeed created a feedback-loop which produced a cumulative con-
tribution over the course of time. 
Replication of this study with a much larger sample as well as with 
an extended age scale would enable the increase of the generalizability 
of the findings. 
'•In conclusion, auditory training through music, conducted in groups, 
proved to be effective, and therefore, this study provides experimental 
support for what is already known about the value of music for the hear-
ing-impaired child. It is hoped that the conception and implementation of 
a program, such as the one employed in this study, would contribute to the 
well-being of the whole child, and thus, the overall expedience would 
serve as a therapeutic one for the children* As Gaston (1968) states: 
"Whatever expands the sensory world of the impaired has far greater im-
portance than would the same sensory 'expansion for the unimpaired11 (p. 121) .. 
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Appendix A 
Sample Consent Form for Doing a Research Project 
Institution 
I, the undersigneds hereby certify that Miss Dikla Amir is doing a 
research project in our institution which is part of the requirements of 
her studies towards a Masterfs degree in Creative Arts in Therapy at The 
Hahnemann Medical College and Hospital of Philadelphia. 
I am fully satisfied that Miss Dikla Amir will protect all confi-
dentiality and rights of anyone who will be included in her investigation, 
Date: 
Signature: 
Educational- Principal 
Witness: 
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Appendix B 
Sample Consent Form to Allow Review of Records 
Institution 
1# the undersigned, have met with Miss Dikla Amir who will be 
doing a research project in this institution* I am fully satisfied 
that this student will protect all confidentiality and rights of 
anyone who will be included in the investigation. 
.Date: 
Signatures 
Educational Principal 
Witness: 
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Appendix C 
Sample Release Form for Use of Art and Craft Productions 
Institution 
1, the undersigned, have met with Miss.Pikla Amir who will be doing 
a research project in this institution, I agree that all art and craft 
creations and works of art made by the participants-in this research pro-
ject will be the exclusive property of Hahnemann Medical College and 
Hospital of Philadephia and may be used for publication and display. 
Date: 
Signaturei 
Educational Principal 
Witness:. 
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Appendix E 
Average Spectra of Sounds Presented 
on the Detection, -.Recognition, and Comprehension Tests 
114 
1. The banging of a hairaner 
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4a The crowing of a rooster 
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8* Hands clapping 
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9. Repeated rhythm (tfl) played on stick-castanets 
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The Recognition Test: Sound Source Pictures 
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\mir 
The correct sound source picture is the hammer. 
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The correct sound source picture is the ambulance. 
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The correct sound source pieture is the toilet. 
Appendix F (continued) 
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The correct sound source picture is 'the rooster. 
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The'correct .sound source picture is the bell 
Appendix F (continued) 
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The correct sound source picture is the child beating on bongo drums. 
Appendix F (continued) 
The correct sound source picture xs the dog. 
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correct sound source, picture is the hands clapping. 
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The correct sound source picture is the stick-castanets, 
Appendix F (continued) 126 
ML* ' : # ' • " *-*.#» 
The correct sound .source picture is the cat* 
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The correct sound source picture is the piano. 
Appendix G 
The Comprehension Test: Sound Source Pictures 
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Note. When using, this test, each picture should be mounted on a separate page. 
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The Correct Associative Picture The Other Two Pictures 
^r^l^^x 
l.*=.m- i:'^'r^tfs^iA^'W'mf. 
9 
Note9 When using' this test, always present the correct associative picrure and 
the other two pictures in the series in random order. 
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The Correct Associative Picture The Other Two Pictures 
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Appendix H 
CATEGORIES AND CODING INFORMATION FOR 
SCHAEFER-AARONSON SYSTEMS 
CLASSROOM BEHAVIOR INVENTORY (adapted version) 
(Form for Preschool to Early Primary) 
Name of Student . 
Age 
Date Completed 
School Teacher 
INSTRUCTIONS 
Please describe as accurately as possible how the above student behaves in your 
classroom by circling one of the four responses to each question« Please give 
a response to every item and BASE YOUR RESPONSE UPON YOUR PERSONAL OBSERVATION 
AND EXPERIENCE with the pupil. Please do not confer with anyone else about the 
student before completing this.form. 
Very Some-
much what 
like like 
Very Not 
little at all 
like like 
Will readily talk with you 
about his toysr clothes, what 
he is doing, etc. 
Moves from one area of the 
room to another frequently. 
Takes up for and tries to 
protect one whom others 
pick on. 
Plays alone unless.hefs in-
duced to play with others. 
Works a long time to finish 
painting.a picture, solving 
a puzzle, etc. 
Gets annoyed for trivial 
reasons* 
Does not wait for "others to 
approach.him, but makes the 
first friendly move. 
Frequently.does not finish 
a project or game because he 
has lost interest® 
Will not take toys or equip-
ment another child is using. " 
Statement nos^ 10, 25, 35, and 46 were deleted from the original version. 
Statement no. 23 has been changed* See original version on pe 67, 
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11. Centers, his attention on-what 
he is doing; and. nothing 
seems to distract him. 
12.- Sits and sulks if he has been 
reproved. ' 
13. Begins a conversation with 
another.child who moves near 
him. 
14. Frequently is twisting, turn-..-
ing or getting up from his 
chair* 
15. Brings materials,, toys,., a 
'cup of water, etc., to another. 
16.: Rarely joins in activities 
with others-of his own accord.. 
17. If one effort to do a job is 
unsuccessful, will' try again... 
18. Whines and complains if'others 
wonft.give him his way. 
19. Seeks others out -to get them 
.to. play with him, join in an 
activity with him, etc, • • 
20.'. Often does not complete a-task: 
. or errand "because other things 
have captured his attention.
 : 
21,' Is careful.not to. disturb an 
• activity of another.- - -
22. Will not look an adult in.the 
face - will turn his head.or . 
look down', 
23. Remains quietly at work, even 
with other activities • around, 
•him. 
24. Remains angry a long time 
after a quarrel. 
(continued) 
Very Some- Very Not 
much what little at all 
like like like like 
4 3 2 1 
4 3 . 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2- 1 
4 .
 ;. • 3 . • .2 1 
4 3, : 2 1 
4 3 . 2 • ' 1 
', 4 . 3 . 2 ' ' ' 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
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Very 
much 
like 
Some-
what 
like 
Very 
little 
like 
Not 
at all 
like 
26. Will not sit still and listen 
to a story for very long. 
.27. Readily forgives those who have 
picked -on him, taken his be-
longings , etc. 
28. Prefers working alone, leaves 
an activity if other children 
join him. 
29. Is reluctant to- leave a pro-
ject he has begun. 
30. Is inclined to flare up if 
hefs teased or picked on. 
31. Joins a group,of his own 
accord . (during games, free 
time, etc.)„ 
32. Any outside activity or noise 
can distract - his attention 
from what'the teacher is 
saying. 
33. Awaits his turn willingly, 
34. Becomes less.effective and 
skillful, in his work.when 
being observed. 
4 
4 
36. Sulks and wonft participate 
in activities when not given 
his own way, 
37. Likes to talk about every-
thing that .happens to him. 
38. Squirms, taps..his foot or 
fingers, or is constantly 
changing his position. 
39. Smiles.at or greets any 
child he meets. 
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40. Usually is engaged., in a 
solitary individual activity. 
41. Nearly always sticks to tasks 
until they are finished. 
42 . Frequently., gets, in a temper 
if he can-'t have his way, 
43. Approaches, others and in-
vites them to play or work 
with him. 
44. Centers attention only 
briefly on what he is doing, 
then starts something else. 
45. Lets others go first, holds 
doors open, tries not to 
block their way* 
47. Gives undivided attention 
to a toy or activity that 
catches his interest. 
48. Angry when required.to wait 
his turn or share with others. 
49. Is among.the first to make a 
comment or ask a question 
about class activities. 
50. Likes to run about, aim-
lessly. 
51. Speaks soothingly, pats^or 
otherwise comforts a child 
who is hurt or unhappy. 
52. Goes off by himself when 
others are gathering to 
sing, dance or play together. 
53. Will work with a form board, 
puzzle, or other "achieve-
ment S! toy for a long period 
of time, trying to complete 
it or get it right. 
H (continued) 
Very Some- Very Not 
much what little at all 
like like like like 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
Appendix H (continued) 
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54. Gets impatient and unpleasant 
if he can't get what he wants 
when he wants it. 
55* Mixes freely with a group and 
obviously enjoys group com-
panionship. 
56. Easily distracted from his 
own work by the various 
activities of others. 
57* Is quick to say "thank you'\ 
or show his appreciation. 
58. Shows less strain and is more 
relaxed if you try not to 
notice him* 
59. Quickly becomes lost in his 
work and is unaware of other 
happenings in the classroom. 
60.. Slow to forgive when offended. 
Very Some-*- Very Not 
much what little at all 
like like like like 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
4 3 2 1 
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Matching Pairs on Biographical Variables 
(a) Sex (b) Age (in months) 
1
 Sex: 
! j 
1
 \ 
Girls 
Boys 
Total 
Group 
Exp. 
4 
2 
6 
Control 
4 
2 
Total 
8 
4 
6 N=12 
.Note> The proportion of boys and 
girls in the experimental 
group.is. identical to that 
in the control group . 
Pair 
1 
2 
3 
4 
5 
I 6 
\ Group 
Exp* 
1
 50 
49 
43 
52 
48 
50 
M=48.67 
S£=2.80 
. Mdn=49*50 
, „ — 
> 
| Control 
48 
1 48 J 4 0 
i 46 
' - 51 
54 
M=^ 47*83 
SD»4.34 
Mdn=48.00 
_ : 1 
(c) Birth Order 
Note. The Walsh test showed no signi-
ficant differences between the 
two groups on the variable of 
age„ 
Pair 
1 
2 
3 
4 
5 
1 6 
; Group 
j Exp« 
! - 1 
1 2 
1
 5 
1 
2 
1 
M=2*00 
SD==1,41 
Mdn=l950 f 
Control 
1 
3 
1 
7 
1 
2 
M=2e50 
SD=2S14 
Mdn~l»50 
Note. The Walsh test showed no signi-
ficant differences between the 
two groups on the variable of 
birth order. 
Pairs 1-6 correspond, respectively, to pairs 1-6 in Appendix D. 
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, . . . . , , 1 
Matching Pairs on Socioeconomic Variables 
(a) Parentsf Occupation 
Oc
cu
pa
ti
on
 
Manufacturers and 
Professionals 
Clerks, Small Businessmen, 
Skilled Workers, and 
Farmers 
Unskilled Workers and 
those engaged in pro-
viding Personal Services 
Mother 
Exp* 
1 
2 
3 
Control 
1 
1 
4 
Father j 
Exp» 
1 
5 
0 I 
[ Control | 
0 
6 
0 
(b) Parentsf Country of Origin 
•H 
tn 
•H 
U 
O 
m 
0 
u 
0 
u 
! Immigrants from East and 
West Europe., English-
speaking Countries, and 
South America 
Immigrants from North 
Africa, Arabic Countries, 
Yemen and Asia 
Native Born Israelis 
Mother 
Exp» 
1 
2 
3 
Control 
0 
2 
4 
[^^Father 
|Exp/ 
3 
1 
2 
Control | 
0 
6 
0 
Pairs 1-6 correspond,respectively, to pairs 1-6 in Appendix D« 
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(c) Housing Density 
\ Pair 
I l a 
2 
1 3 
| 4 
3 5 
1 6 
Note* The 
Exp* 
Kibbutz 
;
 ,75 
! • .28 
: .50 
; .75 
.80 
i 
1 M=e62 
SD=e29 
Mdn=*75 
Group 
i 
| 
1 
Walsh test showed, no 
f 
Control 
,75 ; 
1.00 i 
.66 
.44 ; 
.75 ; 
.75 
M=*72 ; 
SD=e31 
Mdn=975 ;• 
significant 
differences between the two groups 
on the variable of housing density. 
The first pair was not included in the 
calculation because one child is from a 
•kibbutz, and he resides in the children's 
house rather than in his parentsf apart-
ment . 
(d) Welfare Support 
i a) +J 
; U U 
fd 0 
1 H Oi 
i 
'No 
Yes 
Total 
r~ ( 
I 
Group 
Exp« 
4 
2 
6 
Control 
5 
1 
6 
r~ i 1 Total 1 
1 1 
9 « 
3 J 
1 
N=12 
-JZ 
Note, The Fisher exact probability test showed 
no significant differences between the 
two groups on the variable of welfare 
support. 
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Matching Pairs on Variables Related to Hearing Impairment 
(a) Aided Hearing Level (in dB) (b) Onset of Hearing Aid Use (in months) 
Pair 
1 
2 
3 
4 
5 
6 
Group 
Exp* 
67.50 
68.75 
72.50 
70.00 
68.75 
52*50 
M=66.67 
SD=6*52 
Mdn=68«75 
Control 
70.00 
57.50 
66.25 
61*25 
58.75 
42.50 
M=59*38 
SD=8»68 
Mdn=60.00 
Note. Each number in the above 
columns is the mean of pure-
tone thresholds with a hearing 
aid at 250, 500, 1000, and 
2000 Hz for each child. The 
Walsh test showed no signifi-
cant differences between the 
two groups on the variable of 
aided hearing level 
Pair 
1 
2 
3 
4" 
5 
6 ; 
Group 
Exp* 
9 
6 
15 
18 
7 
18 
M=12*17 
SD-5.01 
Mdn=12.00 
Control | 
12 
15 
7 
8 
14 
11 
M*11.17 
SD=2«91 
Mdn=11.50 
Note, The Walsh test showed no signi-
ficant differences between the 
two groups on the variable of 
onset of hearing aid use* 
(c) Hearing/Hearing^Impaired Siblings 
Pair 
1 
2 
1 3 
4 
5 
6 
No« of Hearing Siblings 
Exp* 
1 
1 
0 
3 
0 
2" 
M=1.17 
SD=1*07 
Mdh=.50 
Control 
0 
2 
0 
4 
0 
1 
M=1.17 
SD_=1.46 
Mdn=e50 
No, of Hearing Impaired 
Siblings 
Exp* 
0 
0 
4 
o 
1 
0 
M=.83 
! SD= l s 4 6 
Mdn=0 
' * Control 
1 
0 
0 
2 
1 
0 
M=a67 
SD-.75 
Mdn-.50 1 
Note. The Walsh test showed no significant 
*• differences between the two groups on the variable 
of hearing/hearing impaired siblings. 
Pairs 1-6 correspond, respectively, to pairs 1-6 in Appendix D. 
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3 Matching Pairs on Cognitive Functioning Variable 
Mental 
Pair 
1 
2 
3 
4 
5 
6 
Age 
Grou; 
Exp. 
6.00 
5.25 
3.50 
4.00 
4.75 
6.00 
M=4.92 
SD=.94 
Mdn=5.00 
o j 
Control 1 
5.75 
5.00 
4.25 
3*00 
5.25 
5e75 
M=4.83 
:SD=.96 
Mdn=5.12 
Note. The Walsh test showed 
no significant 
differences between the 
two • groups .-on the 
variable of mental age® 
1 
Pairs 1-6 correspond,- respectively, to pairs 1-6 in Appendix D. 
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Appendix M (continued) 
The Detection Test for Experimental and Control Groups: 
Mean Threshold for Each Sound (in dB) 1 
Sound 
Hands 
clapping 
The barking of 
a dog i 
Drum 1 
beats 
The meowing of 
a C3.L 
jDurCjC1*" 
castanets 
Middle "C" played 
on the piano 
The wailing of 
a siren 
The crowing of 
a rooster 
The flushing of 
a toilet 
Ringing 
bells 
Experimental Group 
(N*»6) 
M(Pre) M(Post) 
48 46 
52 49 
52 50 
55 52 
54 '52 
56- 53 
53 53 
56 53 
58 58 
61 58 
Control Group 
(N=6) 
M(Pre) M(Post) 
41 42 
52 53 
46 46 
52 49 
52 48 1 
52 50 
48 48 
55 53 
56 55 
58 56 
Mean thresholds were rounded off to integers. 
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Appendix O 
Walsh Test Results of the Recognition Test for the Ten Presented Sounds 
(for explanation refer to key) 
^v Pair 
1 Sound ^v 
I The wailing 
I of a siren 
I The flushing 
of a toilet 
I The crowing 
J of a rooster 
J Ringing 
bells 
I Drum 
1 beats 
J The barking 
of a dog 
1 Hands 
clapping 
Stick-
1 castanets 
The meowing 
1 of a cat 
Middle "C" 
on piano 
Total 
I>=Post«*Pre 
d.»D(Exp.)-
[ 1 D(Cont-) j 
1 
h 
\ Pre Post 
a + 
i b b 
e + 
h 4-
+ + 
1 1 
b b 
p + 
s s 
+ + 
2 6 
4 
B 
Pre Post 
a + 
b c 
+ + 
+ + 
+ + 
+ 1 
b b 
+ + 
+ s 
+ + 
7 6 
-1 
5 
2 
C 
Pre Post 
+ + 
b b 
f f 
i i 
k + 
1 1 
b + 
q + 
s s 
+ + 
2 5 
3 
! D 
Pre Post 
+ + 
b b 
+ + 
+ + 
+ + 
m m 
b b 
+ + 
+ + 
+ + 
7 7 
0 
3 
3 
E 
;Pre Post 
a + 
b c 
a e 
i i 
+ + 
m 1 
b b 
P q 
+ t 
b + 
2 3 
1 
' F 
Pre Post 
+ + 
b b 
e e 
+
 + 
+ k 
m + 
+ + 
q q 
S t 
b .g 
4 4 
0 i 
1 
4 
G 
Pre Post 
+ + 
b d 
4- g 
h + 
k + 
1 1 
o b 
p r 
s s 
g + | 
2 4 
2 
H 
:Pre Post 
+ + 
b c 
e + 
+ h 
+ + 
1 m 
b a 
p r 
s s 
b u 
3 3 
0 
2 
5 
I 
Pre Post 
+ + 
c c 
g g 
j j 
+ + 
n ra 
4- + 
I + 
S t 
g + j 
3 5 
2 
J 
Pre Post 
1 a + 
c c 
f + 
j h 
+ + 
m + 
+ + 
r q 
+
 + 
g b 
3 6 
3 
-1 
6 i 
K 
Pre Post 
+ + 
b b 
+ + 
h + 
+ + 
+ + 
a + 
q + 
+ + 
g + 
5 9 
4 
L 
Pre Post 
+ + 
j + + 
4- + 
+ + 
+ + 1 
+ + 
+ + 1 
- « 
+ + 
+ + 
9 9 
0 
4 
Mote. The improvement of the experimental group in the recognition performance of all ten sounds was significantly higher 
than that of the control group (p < .05, one-tailed). 
Key 
a - a car 
b - a tractor equipped with a 
front-end loader 
c - a train 
d - hands clapping 
e - an alarm clock 
f - a bird 
g - a dog 
h - a bus 
i - a conga drum 
j - a cow 
k - a boy playing a guitar 
i - a jet fighter 
m - a girl with mouth open 
n - a telephone' 
o - a cat 
p - a boy with mouth open wide 
q - a triangLe 
r - bolls 
s - a duck 
t - ti water tap 
n - a truck 
t- correct response 
no response 
Pairs 1-6 correspond, respectively, to pairs 1-6 in Appendix D. 
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Appendix Q 
The Spearman Rank Correlation Coefficient 
between Mental Age and the Comprehension Test Scores 
1. The Experimental Group 
Child 
A 
K 
C 
I 
G 
E 
R a n k | 
Mental Age 
1.5 
1.5 
3 
4 
5 
6 
Pretest Scores 
5 
1 
5 
2 
3 
5 
Posttest Scores 
1 
2.5 
2,5 
5 j 
5 I 
5 
Pre: r = .216 
—s 
Post: r ' = .892, p < .05 
—s rr 
2. The Control Group 
Child 
B 
L 
J 
D 
F 
H 
R a n k 
Mental Age 
X.5 
X.5 
3 
4 
5 
6 
Pretest Scores 
5 
1.5 
5 
1.5 
5 
3 
Posttest Scores 1 
3.5 
1 
3.5 
3.5 "1 
6 
3.5 
Pre: r = .016 
—s 
Posts r. = ,600 
Pairs 1-6 correspond# respectively, • to pairs 1-6 in Appendix D9 
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Appendix R 
Results of the Classroom Behavior Inventory (adapted version) 
Scale 
1. ¥erbal 
J Expressiveness 
1 "" b 1 2. Hyperactivity 
I 3. Kindness 
J 4- Social 
J Withdrawal 
I 5. Perseverance 
6. Irritability** 
J 7. Gregariousness 
8. Distractibility 
9, Considerateness 
10. self-
„ b i Consciousness 
11. Concentration 
12. Resentfulness 
Adjustment Rating: 
Statement No. 
1 
13 
1 37 
I 49 
Total Score: 
2 
14 
26 
38 
1 50 
Total Score: 
3 
15 
27 
39 
1 51 
Total Score: 
4 
16 
28 
40 
52 
Total Score: 
5 
17 
29 
41 
53 
Total Score: 
6 
18 
30 
42 
54 
Total Scores 
7 
19 
31 
43 
55 
Total Score: 
8 
20 
32 
44 
56 
Total Score: 
9 
21 
33 
45 
57 
Total Score: 
22 
34 
58 
Total Score: 
11 
23 
47 
59 j 
Total Score: 
12 
24 
36 
48 
60 J 
Total Score: 
Pre 
4 
2 
3 
1 
10 
1 
1 
1 
2 
1 
6 
2 
3 
2 
3 
2 
12 
1 
1 
1 
2 
1 
6 
4 
• 3 
3 
3 
3 
16 
3 
4 
4 
3 
2 
16 
4 
3 
4 
3 
2 
16 
2 
1 
1 
1 
2 
7 
4 
2 
2 
2 
4 
14 
1 
2 
2 
5 
4 
4 
4 
3 
15 
4 
4 
4 
3 
3 
18 
165 
Pair 1 
A 
Post Pre 
4 
2 
4 
4 
14 
1 
1 
1 
1 
1 
5 
2 
2 
2 
3 
2 
11 
1 
1 
1 
1 
1 
5 
4 
3 
4 
4 
4 
19 
2 
2 
4 
3 
3 
14 
4 
4 
4 
4 
4 
20 
1 
1 
2 
1 
2 
7 
2 
2 
3 
2 
4 
13 
1 
1 
2 
4 
4 
4 
4 
3 
15 
3 
3 
3 
2 
3 
14 
L83 
1 
2 
2 
2 
7 
1 
1 
1 
1 
1 
5 
1 
2 
3 
2 
2 
10 
1 
2 
1 
2 
1 
7 
4 
2 
2 
3 
4 
15 
3 
3 
3 
3 
3 
15 
2 
2 
3 
2 
3 
12 
2 
1 
1 
1 
2 
7 
4 
3 
2 
2 
3 
14 
2 
2 
2 
6 
4 
4 
4 
3 
15 
4 
3 
4 
3 
2 
16 
B 
Post Pre 
2 
1 
2 
2 
7 
1 
2 
1 
1 
1 
6 
2 
2 
1 
2 
2 
9 
1 
3 
2 
2 
2 
10 
4 
2 
3 
3 
4 
16 
3 
3 
4 
3 
3 
16 
1 
1 
2 
2 
3 
9 
1 
1 
2 
1 
2 
7 
2 
2 
4 
2 
3 
13 
2 
2 
3 
7 
4 
4 
4 
3 
15 
2 
2 
3 
3 
3 
13 
157 150 
4 
2 
3 
3 
12 
4 
3 
1 
1 
2 
11 
2 
3 
2 
3 
3 
13 
2 
1 
1 
2 
1 
7 
2 
2 
2 
2 
2 
10 
4 
3 
4 
4 
3 
18 
3 
3 
4 
3 
4 
17 
3 
3 
3 
3 
3 
15 
2 
3 
2 
1 
3 
11 
1 
1 
1 
3 
2 
2 
2 
1 
7 
4 
3 
4 
2 
3 
16 
140 
Pair 2 
C 
Post Pre 
4 
4 
3 
3 
14 
3 
3 
1 
1 
1 
9 
2 
3 
2 
3 
3 
13 
2 
1 
1 
2 
1 
7 
2 
2 
2 
2 
2 
10 
3 
3 
3 
4 
3 
16 
4 
4 
4 
3 
4 
19 
3 
3 
3 
3 
3 
15 
2 
3 
2 
1 
3 
11 
1 
2 
1 
4 
3 
2 
2 
1 
8 
3 
3 
4 
2 
3 
15 
L49 
4 
2 
3 
3 
12 
3 
3 
1 
1 
2 
10 
2 
2 
1 
2 
3 
10 
2 
1 
1 
2 
1 
7 
2 
2 
2 
2 
2 
10 
4 
3 
4 
4 
3 
18 
3 
3 
4 
3 
4 
17 
3 
3 
3 
2 
3 
14 
2 
3 
2 
2 
3 
12 
1 
1 
1 
3 
2 
2 
2 
2 
8 
4 
3 
4 
3 
3 
17 
140 
D 
Post Pre 
4 
4 
3 
3 
14 
3 
3 
1 
1 
1 
9 
2 
3 
2 
3 
2 
12 
2 
1 
1 
2 
1 
7 
3 
2 
2 
3 
2 
12 
3 
3 
3 
4 
3 
16 
4 
4 
4 
3 
4 
19 
2 
3 
3 
2 
3 
13 
2 
3 
2 
1 
3 
11 
1 
2 
1 
4 
3 
2 
2 
1 
8 
3 
3 
3 
2 
3 
14 
L53 
1 
1 
1 
2 
5 
2 
1 
1 
2 
1 
7 
2 
3 
2 
3 
3 
13 
3 
3 
1 
3 
1 
11 
3 
3 
2 
3 
3 
14 
3 
3 
4 
3 
3 
16 
2 
1 
2 
2 
2 
9 
3 
2 
2 
2 
2 
11 
4 
3 
3 
2 
4 
16 
2 
3 
2 
7 
4 
4 
4 
3 
15 
4 
4 
4 
3 
3 
18 
142 
Pair 3 
E 
Post Pre 
2 
1 
2 
2 
7 
1 
1 
1 
2 
1 
6 
2 
2 
2 
2 
4 
12 
2 
2 
2 
2 
1 
9 
3 
2 
2 
3 
4 
14 
2 
3 
3 
2 
3 
13 
2 
2 
2 
2 
3 
11 
2 
1 
2 
1 
2 
8 
1 
2 
3 
2 
4 
12 
2 
3 
3 
8 
3 
2 
4 
3 
12 
3 
3 
2 
2 
2 
12 
L52 
2 
2 
2 
2 
8 
2 
2 
2 
2 
2 
10 
2 
4 
4 
3 
3 
16 
2 
2 
2 
3 
1 
10 
3 
3 
2 
3 
3 
14 
2 
2 
1 
2 
2 
9 
2 
3 
4 
3 
4 
16 
2 
2 
2 
2 
2 
10 
2 
3 
4 
2 
3 
14 
2 
2 
2 
6 
4 
3 
2 
2 
11 
2 
2 
2 
2 
2 
10 
164 
F 
Post Pre 
2 
2 
2 
2 
8 
2 
2 
2 
2 
2 
10 
2 
4 
4 
3 
3 
16 
2 
2 
2 
3 
1 
10 
3 
3 
2 
3 
3 
14 
2 
2 
1 
2 
2 
9 
2 
2 
4 
3 
4 
15 
2 
2 
2 
2 
2 
10 
2 
3 
4 
2 
3 
14 
2 
2 
2 
6 
4 
3 
2 
3 
12 
2 
2 
2 
2 
2 
10 
L64 
1 
1 
1 
1 
4 
2 
1 
3 
2 
1 
9 
3 
3 
3 
4 
2 
15 
2 
2 
1 
3 
1 
9 
3 
1 
2 
2 
3 
11 
2 
3 
2 
2 
2 
11 
2 
1 
4 
2 
2 
11 
2 
2 
3 
3 
2 
12 
4 
3 
2 
2 
4 
15 
4 
4 
2 
10 
3 
3 
4 
3 
13 
3 
2 
3 
3 
3 
14 
144 
Pair 4 
G 
Post 
1 
1 
1 
1 
4 
2 
2 
3 
2 
1 
10 
3 
2 
4 
3 
3 
15 
2 
3 
1 
2 
1 
9 
3 
1 
2 
2 
2 
10 
2 
1 
3 
2 
2 
10 
2 
1 
2 
1 
3 
9 
3 
2 
4 
2 
3 
14 
2 
2 
2 
2 
4 
12 
4 
4 
3 
11 
2 
2 
3 
2 
9 
2 
2 
2 
2 
2 
10 
L35 
Pre 
2 
1 
1 
1 
5 
4 
4 
4 
4 
4 
20 
2 
4 
4 
2 
3 
15 
4 
4 
2 
4 
3 
17 
1 
1 
1 
1 
1 
5 
3 
3 
3 
3 
2 
14 
2 
1 
2 
1 
1 
8 
4 
4 
4 
4 
4 
20 
4 
1 
3 
2 
4 
14 
4 
4 
1 
9 
1 
1 
1 
1 
4 
3 
1 
3 
2 
3 
12 
99 
H 
Post Pre 
1 
1 
1 
1 
4 
4 
4 
4 
4 
4 
20 
3 
3 
3 
2 
3 
14 
3 
4 
2 
4 
3 
16 
1 
1 
1 
1 
1 
5 
3 
1 
2 
3 
3 
12 
i 
i 
i 
i 
2 
6 
4 
4 
4 
4 
4 
20 
3 
2 
1 
2 
4 
12 
4 
4 
2 
10 
1 
1 
1 
1 
4 
3 
1 
3 
2 
3 
12 
95 
2 
3 
3 
3 
11 
3 
4 
1 
3 
2 
13 
3 
4 
4 
4 
2 
17 
1 
1 
1 
2 
1 
6 
2 
2 
3 
2 
3 
12 
3 
4 
4 
4 
3 
18 
4 
4 
4 
4 
4 
20 
3 
3 
3 
3 
3 
15 
4 
2 
1 
2 
4 
13 
2 
2 
2 
6 
3 
2 
4 
2 
11 
2 
1 
4 
3 
2 
12 
154 
Pair 5 
I 
Post Pre 
2 
2 
3 
2 
9 
3 
3 
2 
4 
3 
15 
3 
4 
2 
4 
4 
17 
1 
1 
1 
4 
1 
8 
3 
1 
4 
2 
3 
13 
2 
4 
4 
2 
2 
14 
3 
4 
4 
4 
4 
19 
2 
3 
3 
3 
4 
15 
3 
2 
1 
2 
4 
12 
3 
2 
2 
7 
2 
3 
2 
2 
9 
2 
2 
2 
3 
2 
11 
L49 
3 
2 
3 
1 
9 
2 
2 
2 
2 
2 
10 
3 
3 
3 
2 
2 
13 
3 
3 
2 
3 
2 
13 
3 
3 
3 
3 
3 
15 
a. 
2 
2 
2 
2 
10 
2 
2 
3 
3 
3 
13 
2 
2 
2 
2 
3 
11 
3 
1 
3 
2 
3 
12 
2 
1 
2 
5 
3 
2 
3 
2 
10 
2 
2 
2 
2 
2 
10 
153 
J 
Post Pre 
3 
2 
3 
1 
9 
2 
2 
2 
2 
2 
10 
3 
3 
3 
2 
2 
13 
2 
3 
2 
2 
2 
11 
3 
3 
3 
3 
3 
15 
2 
2 
2 
2 
2 
10 
2 
3 
3 
3 
3 
14 
2 
2 
2 
2 
3 
11 
3 
2 
3 
2 
3 
13 
2 
1 
2 
5 
3 
2 
3 
2 
10 
2 
2 
2 
2 
2 
10 
L57 
4 
2 
3 
3 
12 
2 
2 
1 
1 
2 
8 
3 
4 
3 
3 
3 
16 
2 
1 
i 
2 
1 
7 
3 
3 
3 
3 
3 
15 
2 
2 
3 
3 
3 
13 
3 
3 
4 
3 
17 
2 
2 
3 
2 
2 
11 
4 
4 
3 
2 
3 
16 
1 
1 
1 
3 
3 
2 
3 
1 
9 
3 
2 
2 
2 
3 
12 
Pair 6 
K L 
Post Pre Post 1 
4 
2 
3 
2 
11 
2 
2 
1 
1 
1 
7 
3 
3 
2 
3 
3 
14 
2 
1 
1 
2 
1 
7 
4 
3 
2 
3 
3 
15 
a 
j 
2 
3 
3 
13 
4 
4 
4 
3 
— 2 -
18 
2 
3 
3 
2 
2 
12 
4 
3 
3 
2 
3 
15 
L 
2 
1 
4 
4 
2 
3 
1 
10 
3 
2 
2 
2 
2 
11 
171 169 
4 4 
4 4 
4 4 
4 4 
16 16 | 
2 2 
2 2 
1 1 
2 1 
1 1 
8 7 
3 3 1 
3 3 
4 4 j 
4 4 1 
4 4 
18 18 
1 1 
1 1 
1 1 
1 2 
1 1 1 
5 6 
4 4 
2 2 
4 4 
4 4 
4 4 
18 18 
1 1 
1 3 
2 2 
2 2 
2 x
 A 
a 9 
3 3 
4 4 
4 4 
4 4 
4 4 
IS 19 
1 1 
2 2 I 
2 2 
1 1 
1 2 
7 8 
3 3 
3 3 
3 3 
3 3 
3 4 
15 16 
1 1 
1 1 
1 2 
3 4 
4 4 
4 4 I 
3 3 1 
3 4 j 
L4 15 
2 2 
2 2 
2 2 
1 2 
1 1 
8 9 
201 199 
Scores for each statement run from 1 = maladjustment to 4 = well-adjusted behavior. 
Scores for eaeh statement run from 4 = maladjustment to 1 = well-adjusted behavior. 
Pairs 1-6 correspond, respectively, to pairs 1-6 in Appendix D. 
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Appendix S 
Classroom Behavior Inventory (adapted version) 
Results of the Wilcoxon Matched Pairs Signed-Ranks Test' 
Pair 
I 
2 
' ' 3 
4 
5 
6 
1. Verbal Expressiveness 
. Group 
Exp* 
(Post-Pre) 
4 . 
2 
2 
0 
— 2 • 
•-1 
Control 
(Post-Pre) 
0 
2 
0 
-1 
0 
0 
d 
4 
0 
2 
1 
• _ 2 - " 
-1 
Rank 
of 
d 
5 
3.5 
•1.5 
-3.5 
-1.5 
Rank with 
less fre-
quent sign 
3.5 
1.5 
T=5 
Pair 
1 
2 
3 
4 
5 
6 
2;7 Hyperactivity 
Group 
Exp. 
(Post-Pre) 
1 
2 
1 
-1 
-2 
1 
Control 
(Post-Pre) 
-1 
1 
0 
0 
0 
1 
d. 
2 
1 
1 
-1 
-2 
0 
Rank 
of 
d 
4.5 
2 
2 
-2 
-4.5 
Rank with 
less fre-
quent sign 
2 
'4.5 
T=6*5 
Different scores for each subject are based on a transformation applied 
to the raw scores. Transformed raw scores run from 4 = maladjustment 
to 1 = well-adjusted behavior. 
Note. There are no significant differences between the two groups on any 
of these scales. 
Pairs 1-6 correspond, respectively, to pairs 1-6 in Appendix D. 
Appendix S (continued) 
1 Pair 
| 1 
2 
3 
| 4 
! • 5 
! 6 
3, Kindness 
Group 
Exp. 
(Post-Pre) 
-1 
0 
-1 
0 
0 
-2 
Control 
(Post-Pre) 
-1 
2 
0 
-1 
0 
0 
d 
0 
-2 
-1 
1 
0 
-2 
Rank 
of 
d 
-3.5 
-1,5 
1.5 
-3.5 
Rank with 
less fre-
quent sign 
1.5 
T=1.5 J 
Pair 
1 
• 2 
3 
4 
5 
6 
4. Social withdrawal*1 
Group 
Exp. 
(Post-Pre) 
1 
0 
2 
0 
-2 
0 
Control 
(Post-Pre) 
-3 
0 
0 
1 
2 
-1 
d 
4 
0 
2 
-1 
-4 
1 
Rank 
of 
4 
4.5 
-3 
-1.5 
-4.5 
1.5 
Rank with j 
less fre-
quent sign 
4.5 
1.5 
T-6 
Pair 
1 
2 
3 
4 
5 
6 
5. Perseverance 
Group 
Expa 
(Post-Pre) 
3 
0 
0 
-1 
1 
0 
Control 
(Post-Pre) 
1 
2 
0 
0 
0 
0 
d. 
2 
-2 
0 
-1 
1 
0 
Rank 
of 
3.5 
-3.5 
-1.5 
1.5 
Rank with 
less fre-
quent sign 
3.5 
1.5 
T=5 
Appendix S (continued) 
Pair 
1 1 
2 
3 
4 
5 
6 
6* Irritability3-
Group 
Exp. 
(Post-Pre) 
2 
2 
3 
1 
4 
0 
Control 
(Post-Pre) 
-1 
2 
0 
2 
0 
-1 
1 
3 
0 
3 
-1 
. 4 
1 
Rank 
of 
4 
3*5 
3*5 
-1.5 
5 
1.5 
Rank with 
less fre-
quent sign ! 
1.5 
2=1.5 
Pair 
1 
2 
3 
4 
5 
6 
7. Gregariousness 
Group 
Exp. 
(Post-Pre) 
4 
2 
2 
-2 
-1 
1 
Control 
(Post-Pre) 
-3 
2 
-1 
-2 
1 
0 
d. 
7 
0 
3 
0 
-2 
1 
Rank 
of 
4 
4 
3 
-2 
1 
Rank with j 
less fre-
quent sign ; 
2 
2=2 
Hair 
1 
2 
3 
4 
5 
! ^ 
8. Distractibilitya 
Group 
Exp. 
(Post-Pre) 
0 
0 
3 
-2 
0 
-1 
Control 
(Post-Pre) 
0 
1 
0 
0 
0 
-1 
1 
0 
-1 
3 
-2 
0 
0 
Rank 
of 
4 
„1 
3 
-2 
Rank with 
less fre-
quent sign 
3 
2=3 
Appendix S (continued) 
! Pair 
1 
i 2 
3 
4 
5 
6 . 
9* Considerateness 
Group 
Exp. 
(Post-Pre) 
-1 
0 
-4 
-3 
-1 
-1 
Control 
(Post-Pre) 
-1 
-1 
0 
-2 
1 
1 
d 
0 
1 
-4 
-1 
-2 
-2 
Rank 
of 
4 
1.5 
-5 
-1.5 
-3.5 
-3.5 
Rank with 
less fre-
quent sign 
1.5 ! 
T=l«5 
\ Pair 
! i 
2 
3 
4 
| 5 
! 6 
10. Self-Consciousness8-
Group 
Exp* 
(Post-Pre) 
1 
-1 
-1 
-1 
-1 
-1 
Control 
(Post-Pre) 
-1 
-1 
0 
-1 
0 
.1 
d 
2 
0 
-1 
0 
-1 
0 
Rank 
of 
d 
3 
-1.5 
-1.5 
Rank with | 
less fre-
quent sign 
3 i 
T=3 
Pair 
1 
2 
3 
4 
5 
6 
11. Concentration 
Group 
Exp. 
(Post-Pre) 
0 
1 
-3 
-4 
-2 
1 
Control 
(Post-Pre) 
0 
0 
1 
0 
0 
1 
1 
0 
1 
-4 
^4 
-2 
0 
• Rank 
of 
d 
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Pre- and Post-Assessments of the Childrenfs Pictorial Creation 
Performed and Notated by Perez P* Hesse, ATR 
Child A 
Pre. He seems unable to postpone satisfaction and to govern his 
drives, therefore not making full use of his qualities. Thus, one is faced 
with motoric unrest, aggressiveness, and childish regression. Even his in-
telligence potential seems higher than its application. 
A certain mental problem should be considered as possibly'existing 
beyond the actual hearing' impairment. He apparently evades the use of his 
intellectual abilities in order to obtain secondary gains by deviant beha-
vior . 
Post. (Only oil crayon drawings)•.A marked improvement in the dislodging 
of his intellectual capacities from emotional distress can be seen* 
The awakening of some communicative needs can be recognized, formerly 
expressed mainly by aggressive and childish behavior. 
An interest in the relationship with the surroundings appears, as well 
as some fluency of thinking, which, so far, had been absent. 
Child B ' 
Pre. A marked difference in performance is evident between poster 
colors and oil crayons, extending beyond the phenomena usually caused by 
these two different materials, when just in a linear performance (oil 
crayons), she is sometimes dragged into more perseveration than with 
Children A through L correspond, respectively, to children A through L 
in Appendix D. 
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poster colors. 
Apparently, the use of poster colors gives her more pleasure and even 
leads to a more controlled design. At the same time, in a prominent part 
of her crayon drawings, a marked tendency towards aggressiveness, persevera-
tion, self-stimulation, and demonstration of power are to be noticed. It 
might be that the rigidity of the material (oil crayons), which stimulates 
the application of pressure, contributes to these phenomena, whereas poster 
colors make a softer touch possible. 
Also, in some of her crayon drawings, some self-isolation combined with 
an emphasis on external boundaries, can be detected. 
Very little attempt at conceptualization beyond some acquired stereo-
types is evident. Yet, in spite of the aforementioned aggressiveness, she 
tries to transgress "limits", and probably in this very contradiction, the 
problem of relations with her surroundings is being expressed. 
Post. (Only four oil crayon drawings), There is a marked difference, 
especially in the conceptualization and integration of form and color, though 
there remains a tendency towards perseveration beyond a certain threshold. 
A formal organization - more than just an adaptation to the borders of 
the sheet - is appearing, allowing for selective preference of form. 
Child C 
Pre. (Only three oil crayon drawings). Because of the very few draw-
ings available, assessment was carried out with a certain reserve. 
At first sight - developmental retardation. 
No signs of any conceptualization. 
The mode of expression is mainly based on the bodily stimulation of 
the work material, rather than its visual aspect. 
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A low level of perception. 
Limited emotional and intellectual expression, due in part to the ab-
sence of environmental stimuli or as a result of his parents1 attitude towards 
him as a "small child". 
Limited perseverance ability. 
Tendency to perseveration. 
Post* (Two poster color paintings and two oil crayon drawings). No 
visible improvement, even some signs of a regressive tendency. 
Material stimuli do not bring about any cognitive activity and in-
crease perseveration. 
General comments There are noticeable fluctuations that could even 
be considered a base for improvement. 
Child D 
Pre. Preoccupied with self. 
Deficient in interpersonal communication. 
Perseverative. 
Perhaps even not "attentive" to surroundings, not only because of 
hearing difficulties. 
Post. (One poster color painting and two oil crayon drawings)„ First 
attempts at conceptualization appear. He is apparently compelled to add 
boundaries between himself and others in addition to the kind of isolation 
previously mentioned. 
No improvement is apparent. 
Child E 
Pre. (Mainly oil crayon drawings). Signs of loneliness* 
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Search for communication. 
Cognitive involvement. 
Relatively low frustration tolerance. 
Vocabulary exists^ but is not well applied in complex sentences . 
Sometimes it seems as if satisfaction is not derived from communica-
tive achievement, and there is a lapse into regression* 
Post. (Only oil crayon drawings). Enrichment of vocabulary. 
Higher frustration tolerance. 
Reduction of regression. 
Beginning of communicative openness. 
Cognitive development. 
Somewhat restrained. 
Child F 
Pre. (Two poster color paintings and one oil crayon drawing)« Intellec-
tual ability is probably normal. 
Emotional expression appropriate for her age. 
Quite open to others. 
The search for avenues of expression, including cognitive ones^ still 
encounters difficulties in fluency of thinking. 
Based on her potential, a marked improvement should be expected. 
Post.. (One poster color painting and two oil crayon drawings) . There is 
a certain improvement/and it seems that she succeeds more in defining her ideas. 
She is probably now struggling with her limitations. 
There are first signs of conceptualization and of an ability to relate 
to the environment. 
161 
Appendix T (continued) 
Child G 
Pre. Increased motoricity^ apparently more due to pleasure than to 
restlessness* 
A certain contradiction between a strong inclination to communication 
on the one hand, and the need for boundaries on the other. 
Though a rather good intellectual potential is at her disposal, it 
seems not exploited to the full, as if it were inhibited either by too 
great demands made upon her by the environment, or as if she attaches a 
greater importance to the pleasure of activity itself rather than to achieve-
ment . 
Quite rich affect is expressed in a more childish manner than appro-
priate for her age* 
In spite of her learning ability, acquisition of knowledge is not 
selective and sometimes is employed in a perseverative manner. This points 
perhaps to her doubt as to her acceptance by others and to a search for 
sublimation through the pleasure of activity. 
It is possible that the teachers have their doubts as to her being 
a capricious or a "well-bred11 child. 
Post, (Only two oil crayon drawings). An improvement in two direc-
tions is apparent: 
1. A growing ability for concentration and attention to detail, to-
gether with cognitive application. 
29 The need for protected boundaries is more moderate^ and actually 
appears more as a habit than a need^ and becomes part of the pleasure de-
rived from the activity. 
The readiness to communicate has changed from merely a body activity 
to conceptualization (i.e., language). 
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Self«discipline is less demanding and therefore necessitates less 
boundaries. 
Integration between form and color appears, together with a certain 
selectivity of means. 
Child H 
Pre. (Poster colors and oil crayons). A somewhat lower functioning 
than expected at this age* 
Poor vocabulary. 
Reduced relationship with the environment. 
Lack of emotional and maybe even of motoric stability. 
Very short span of perseverance. 
Poverty of intellect due to environment, ager and hearing impairment. 
Affecti not very rich. 
Post. (Only oil crayon drawings). To some extent, improvement of 
definitions and organization. 
A certain emotional regression* 
The explanation for the poverty of intellect may be insufficient. 
A'general deficiency is possible* 
A cognitive significance is somewhat artificially enforced at the ex-
pense of freedom in emotional expression. 
General comment: Some kind of fixation is apparent, and the prognosis 
will depend on the results of the neurological and endocrinological examina-
tions . 
Child I 
Pre. Increased motoricity. 
163 
Appendix T (continued) 
Limited contact with the environment. 
Little influence of the shape of the sheet (the frame). 
Perseveration. 
Uncontrolled drives. 
Marked self-stimulation• 
Post. (Only oil crayon drawings). Formal organization. 
Somewhat greater awareness of the environment. 
Differentiation. 
Beginning of cognitive activity. 
Child J 
Pre. Apparently, there is a factor of hesitation before or at the 
beginning of the work, combined with hasty performance and increased motor-
icity. 
Little attention to form-color relations. 
Intellectual activity is inhibited, either because of problems in per-
ception, or because of reduced environmental stimuli. 
Difficulties in eye-hand coordination are probable, and if there is no 
actual left handedness, at least immaturity in the development of handedness 
should be considered. 
Short attention span* 
Reduced fluency of thinking,, 
Post. (One poster color painting). Lack of material prevents a 
thorough examination. 
Only some signs seem to indicate that there was no change at all or 
even some deterioration. 
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Child K • 
No post-assessment was carried out on this child because her pictorial 
creation was not available to the researcher. 
Child L 
Pre. Intelligence: good. 
Self-confidencei somewhat exaggerated. 
Some egocentric tendency. 
A certain desire to satisfy the demands of the environment. 
She loses control somewhat in the presence of a strong material stimu-
A tendency to beautify the impression in a somewhat coquettish way. 
lus. 
Post. A cognitive development towards conformism* 
A tendency towards "impressive" stories ("mythomania"). 
In the absence of poster color paintings, it is difficult to evaluate 
the influence of material stimulus and emotional response. Even so^ it seems 
that there is a verbal intellectual tendency and gratification of the emo-
tional drives by the combination of decorative imagery and conceptualization. 
Appendix U 
Auditory Training Through Musics Guiding Principles 
and Representative Activities^ 
Guiding Principles 
The main purpose of the intervention period was to develop auditory 
skills in the four major hierarchical levels of auditory perceptionit de-
tection, discrimination, recognition, and comprehension. More specifi-
cally; these skills included: awareness of musical sound; discrimination 
and recognition of musical sounds; awareness of tempo and dynamic con-
trasts , legato and staccato; aural perception of simple rhythm patterns; 
comprehension of musical sounds. 
An additional purpose was to improve social, emotional, and task-
oriented behavior. 
In accordance with Boothroyd (1982), the following five requirements 
for the establishment of a skill were taken into consideration in the de-
sign of the programs 
1. Physiological capacity: Attention was directed to each childfs 
atiditory capacity to determine the possibility of her acquiring the skill. 
2S Subskillss Before expecting each child to acquire new skills# 
care was taken that she had already mastered the critical readiness 
skills, 
3. Motivations In order to create an extrinsic motivation for the 
acquisition of new skills, the childfs intrinsic needs such as explora-
My very deep gratitude is due to my teachers and colleagues who allowed 
me to profit from their own experience. Special mention is due to 
Hanna Alonim# who introduced me to music therapy with hearing-impaired 
children and guided me in my early steps in this work. 
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tion, communication, and approval were capitalized upon* 
4. Rewardi If a child is to develop auditory skills, it must be 
worth her effort. As mentioned in the Introduction, it was assumed that 
the awareness of new sounds (i.e., the ability to know what is going on 
around) would serve as a payoff for the child. 
5. Practices After a child had acquired a new skill, additional 
opportunities were provided for its rehearsal and generalization. 
For the training, the following instruments in use at "Micha11, Haifa, 
were employed: a piano, an accordion, different kinds of drums, tam-
bourines, woodblocks, claves, stick-castanets, maracas, cymbals, and jin-
gle bells. 
Emphasis was placed on developing experiences with sounds which would 
be associated with other modalities - visual, motoric, and tactile - by 
which the children had already developed their perceptual world. 
The sessions were designed to be highly structured, built to provide 
experiential learning. Carful thought was given to the balance between 
effort/concentration and letting loose/relaxing during each session. 
Children were to be involved in areas of activity (application of the 
learned auditory skills) which included locomotor and non-locomotor move-
ment, playing rhythm instruments (with composed pieces or utilizing .them 
freely), some singing, and graphic response to musical stimuli. The 
varied activities were planned to be sufficiently flexible and adaptable 
to meet individual abilities and needs of each child. Some of the acti-
vities inevitably involved more than one area, depending on the character 
of the materials. 
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Representative Activities 
The intervention included a variety of activities which were employed 
during the 24 sessions. A characteristic sample of these activities was 
chosen to be presented, to familiarize the reader with the typical kinds 
of activities employed in the sessions. 
Activity 1 
The children are seated on wooden blocks (instead of a wooden floor) , 
facing the researcher and the nursery school teacher. At the beginning 
of each session, the researcher sings a simple "Hello" song, while accom-
panying herself on the piano. The nursery school teacher sings as well 
and adds sign language. The children imitate her sign language and try 
to sing. A "call and response" song is used, which gives each child a 
chance for individual response. 
- The researcher plays and sings the same "Hello" song, and the 
children are to identify it. If they do, the group sings it together; 
if not - the teacher adds sign language as a cue* 
- The researcher plays the "Hello" song without singing. The children 
are to listen and identify it. If they succeed, they all sing it together; 
if not - the researcher adds singing, so that they can use lipreading as 
a cue. 
Activity 2 
The children are seated on wooden blocks. Each child, is given a 
drum* Play/stop and fast/slow are -the first elements of control to be 
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established. The researcher beats her drum, first in a slow and steady 
beat, and then, in a fast one. The children are told to imitate her. 
Later, she alternates the tempi at random as well as varying the length 
of the intervals between them* She accompanies her beating by exaggera-
ted body movements to give the tempo a visual expression. A moderate 
dynamic is used. The children listen to the sound and see the movements, 
trying to match on their drums the tempo set by the researcher. When 
there is no sounds they are to stop, and start as soon as the researcher 
starts again. The researcher raises hands higher when she pauses and en-
courages the children to imitate her. 
The researcher stands behind each child so that there are no visual 
clues. She taps the childfs back in varying tempi, stopping after each 
tempo. The child has to match the different tempi on the drum. Mean-
while, the other children wait for their turn. 
The researcher stands behind the group. No visual or tactile clues 
are given. The children listen to the different tempi and try to imitate 
them on their drums. The nursery school teacher faces them and encourages 
them to remain on-task, 
- As their responses become more confident and accurate, other inters 
mediate tempi between these two extremes are introduced. 
- The above procedure is repeated with the researcher substituting the 
piano for her drum* Then, dynamic contrast is introduced, while main-
taining a moderate tempo, 
-.Each child lies on a platform mode of wooden blocks. The researcher 
gives each one a piece of paper and some crayons* The children are in-
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structed to draw according to the changes in tempo. At another time, the 
game is played according to changes in dynamics. 
- The initial procedure is varied again by having the children move 
instead of playing drums. For hearing-impaired children, this is a more 
complex activity, maintaining auditory attention while moving freely. 
Activity 3 
"Musical chairs11! Wooden blocks are used instead of chairs. During 
the first stages of this game, the number of wooden blocks is identical to 
the number of children participating. The children are seated on the 
blocks, not far from the piano. When the researcher plays a walking tem«-
po on the piano, they are to stand up and walk freely around the room. 
When the researcher stops her playing, they are to quickly sit on the 
nearest wooden block. They can see when the researcher is playing. 
When she stops, she lifts her hands off the keyboard, dramatizing that 
there is no sound. 
- The same game is played, but this time, the wooden blocks are placed 
far away from the piano, and the researcher plays at the same dynamic as 
above. 
- Using the same game, when the researcher stops her playing, she 
continues moving her fingers on the keyboard without producing any sound. 
This tends to confuse those children who rely mainly on visual cues in 
this game,and it forces them to listen more attentively. 
- The following stage in "musical chairs11 requires exceptional sensi-
tivity on the part of the researcher, with regard to the children!s 
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readiness to participate in a competitive activity. One wooden block is 
taken away* When the researcher stops playing, the children are to run 
quickly to the nearest block and sit down on it. The child who is left 
without a block takes away one of the other blocks and brings it to the 
side of the room, where she sits down on it. This helps soften the blow 
of being a "loser"* The other children continue the game with the re-
maining blocks until the last remaining block is occupied, and one child 
is standing. At this point, the researcher announces that the game 
is over, making no mention of winning or losing. Throughout the game, the 
teacher is actively encouraging the children to be alert and attentive. 
- In yet another variation of this game, the researcher plays in a 
medium or fast tempo, and the children are to match these tempi by either 
walking or running. 
- Dynamics are used instead of variation in tempos Loud music to be 
followed by stamping feet and soft music by walking on tip toe. 
Activity 4 
These activities center around wintertime: 
The researcher explains to the children that they are going to play 
a "rain game", by beating their woodblocks with the mallets while she 
conducts them* She uses strong hand movements to indicate heavy rain and 
delicate ones for light rain. They are to follow the dynamic levels. 
Then, the children take turns in conducting the group. 
The children are introduced to crescendo and diminuendo, which de-
mands that they gradually increase or decrease the loudness according to 
the researcherfs hand movements. 
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The performance of the group is taped and played back at an intensity 
level high enough to be definitely heard by all the children. Next, the 
children are asked to respond through movement to the tape. 
- The researcher suggests that the children fly around the room like 
birds. At this early stage, the children are given an image rather than 
encouraged to choose one for themselves. The reason being that it is im-
portant for the researcher to control the auditory stimuli (the trill on 
the piano and the fast tempo on the woodblock, to indicate birds flying 
and rain, respectively). When the researcher plays a trill on the piano 
in a steady, driving tempo, the children are to fly around the room. 
When she changes from the piano to a woodblock on which she beats a fast 
tempo
 sto indicate rain, the children are to hide somewhere in the room 
until the-rain stops. They are allowed to glance "outside" to see if the 
rain has stopped. If they hear the piano, they can come out and fly again. 
In the first stage, the,children can see the researcher playing the 
piano or beating the woodblock. Later they have to rely solely on their 
hearing. 
While each child is hiding somewhere in the room, the teacher 
approaches her individually and asks her to listen carefully and to decide 
whether she can come out of the hiding place or not. Without this indivi-
dual attention, some children tend to rely visually on the others and imi-
tate them. 
- The teacher pours a bit of water in several places on the floor (which, 
in Israel, is made of stone) to indicate puddles. When the researcher 
plays in a walking tempo (4 # #1) on the piano, the children are to walk 
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around the puddles and they are allowed to step in them. The researcher 
sits at the piano in a way that the children cannot see her playing* When 
they hear a running tempo '(4 ), they are to step into the nearest 
puddle and jump up and down in it. When they hear the piano playing re-
peated short-long pattern (JP§) , they are to pass over the nearest puddle 
with a big step. 
- This game is varied by using other instruments for the different 
rhythm patterns. 
Activity 5 
The researcher introduces and names some rhythm instruments (a drum,8 
jingle bells; stick-castanets; cymbals). The instruments are rotated to 
each child, and time is allowed for the children to explore the sounds pro-
duced by each instrument. 
The researcher collects the instruments and places them on the floor, 
in front of the children, who are seated on wooden blocks in a semi-circle. 
The children put their heads down and close their eyes- The researcher 
2 
plays a simple rhythm pattern (e,g., 4 §f#f J) on one of these instruments* 
Then, she touches each child, which is the signal to raise the head and 
open the eyes. The children are to identify the correct instrument. If 
none of them succeeds, the researcher tells them the answer. 
Each child, in turn, quizes the other children. 
Activity 6 
The children are seated on wooden blocks in a semi-circle. Each 
child is given one rhythm instrument (for instruments used, see Activity 
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5). The children learn to put the instruments quietly on the floor and 
pick them up according to instructions given by the researcher. The re-
searcher conducts the group by using hand movements for play/stop, fast/ 
slow, and loud/soft. Next, she uses these elements at the piano. They 
are to use their instruments to match her playing. Finally, they face 
away from the researcher, towards the teacher. They are to use their in-
struments to match the piano, while the teacher encourages them to main-
tain their attention. 
Activity 7 
The children are seated on wooden blocks, facing the researcher and 
the teacher. The researcher plays the piano and sings a simple song in 
which the instruments (for instruments usedf see Activity 5) held by the 
children are mentioned. The teacher helps by singing and signing the 
words. The researcher repeats the song^ while the teacher conducts the 
group, cueing in each child when it is her turn to play. The children can 
see the researcher playing. The researcher gives additional cues such as 
using different registers to indicate the different rhythm instruments 
(e.g9# low register for the drum# high for the jingle bells^ etc.). The 
researcher takes care that at this early stage, a marked difference is 
preserved between the pitches of the instruments used# whenever the re-
gisters on the piano are used as cues. 
The children take turns in conducting the group. 
One performance of this song is taped and played back to the children. 
The instruments are rotated so that each child has a chance to play 
the other parts of this song. 
:
"^lll 
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One child collects the instruments and gives them to the researcher. 
Activity 8 
Hoops are placed in a row on the floor. The children are seated on 
wooden blocks, while watching the teacher. The teacher demonstrates one 
possible way to move from hoop to hoop* The children rise, stand in a 
row, and are told to imitate the teacher, each child in turn. The re-
searcher plays the piano, matching the childfs movements. 
The first child in a row is told to invent a new way to move from 
hoop to hoop* The researcher accompanies her on the piano. The other 
children are to imitate this child* Thenf this child moves to the end 
of the row and the next child takes over the leadership role until each 
child has been first in line. In the event that a child cannot decide on 
a movement, the teacher offers her some choices,, 
- The researcher plays in a fast or slow tempo on the piano. The 
teacher demonstrates the new game: She shows the children that she is 
listening carefully by placing her hand behind her ear. Then* she demon-
strates a way to move from hoop to hoop# which fits the speed being played 
on the piano. The children are to imitate her* Next# the children take 
turns, following the procedure described above. 
- One child sits at the piano. The other children stand in front of 
the row of hoops. Each child, in turn, is told to choose either to walk 
or to run from hoop to hoop* The ffpianistff is to match the speed of the 
child who is moving. Each child is given a turn to play the piano. 
- The researcher plays a rhythm pattern on one of the three instru-
ments chosen for this new game. As previously described, the teacher 
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shows that she is listening carefully by placing her hand behind her ear. 
Then, she moves from hoop to hoop to match the rhythm pattern being played 
by the researcher. Following this, the children imitate her. The total 
procedure is repeated with each of the three chosen instruments. The 
rhythm patterns ares a walking rhythm (4fJ) played on the drum; a running 
rhythm (4 4idd) played on the accordion; a galloping rhythm (4 
played with the stick-castanets. 
The children stand in line, facing the teacher. The researcher sits 
behind them so that they cannot see her playing,, The above procedure is 
followed, except that the teacher does not demonstrate but rather encour-
ages each child, in turn* to listen carefully and decide which movements 
are required according to the rhythm she hears. In the event that a child 
chooses incorrect movements, the teacher asks her to stop and listen again. 
Usually, this is enough to ensure success the second time around; " if not, 
the researcher plays the instrument so that the child can see it and thus 
perform. 
• Activity 9 
The children are seated on wooden blocks, facing the researcher and 
the nursery school teacher. At the beginning of each session, the re-
searcher plays and sings a simple "Goodbyef! song, following the same 
procedures used with the flHellof! song (see Activity 1) . 
- After the song has been sung for several sessions, the researcher-
plays this song on the piano without singing, and the children are asked 
what they are supposed to do (i.e., what the song means). If they answer 
**^fli 
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that they have to return to their regular classroom - they are released; 
if not - the researcher tells them. 
pajcv h«P 
